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XNTRODUCTXON 


STUDY  PURPOSE 

Yelloustone  County,   in  an  effort  to  reduce  or  otheruise 
alleviate  problems  at  accident  cluster  sites  on  the  County  Road 
System,  has  retained  the  Consulting  Engineering  Firm  of  Marvin  S. 
Associates  to  perform  a  traffic  engineering  study.     The  purpose  of 
this  study  is  to  identify  accident  cluster  locations,  collect  and 
analyze  pertinent  data,  make  short  and  long  term  safety  improvement 
recommendations  and  establish  a  priority  list  of  improvement  projects. 

This  is  the  third  such  study  completed  in  Yelloustone  County. 
The  first  study,  DCA  Project  No.  79-04-01-01,  uas  completed 
approximately  eight  years  ago  and  uas  the  first  such  study  uithin  the 
State  of  Montana.     The  second  study  uas  completed  in  1985  by  Marvin  S. 
Associates.     All   of  these  studies  have  been  completed  uith  technical 
and  organizational  assistance  of  the  Department  of  Justice,  Highuay 
Traffic  Safety  Division. 

This  report  includes  a  section  on  1985  Study  Implementation 
Results.     The  site  selection  procedures  indicated  that  accident 
cluster  locations  uere  being  found  at  previous  study  sites.     Seven  of 
the  1985  study  sites  uere  included  in  the  prioritization  of 
improvement  projects.     Specific  details  of  these  sites  are  reference 
to  the  1985  report,   "Yelloustone  County  Traffic  Safety  Study". 

The  study  methodology,  uhich  primarily  served  as  the  basis  for 
the  analysis  uithin  this  report,   can  be  found  in  the  report  No.FHUA- 
RD-77-83  "Identification  of  Hazardous  Locations".     Refinements  to  the 
FHUA  report  made  by  DCA  Project  No.  79-04-01-01  and  subsequent  county 
studies  throughout  the  state,  are  also  incorporated  uithin  this 
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report.     The  methodology  used  to  establish  priority  rankings  is 
explained  in  the  Benefit/Cost  Ratio  section  of  this  report  and  is 
tailored  specifically  to  Yelloustone  County's  unique  requirements. 

The  analysis  of  site  data  and  hazard  ranking  uas  performed  on  a 
micro  computer.     Lotus  123  softuare  uas  used  to  develop  templates  that 
are  available  for  future  use  in  establishing  priority  improvement 
project   lists  and  uill   greatly  aid  in  program  continuation. 

REPORT  ORGANIZATION 

Site  specific  data  can  be  found  uithin  the  site  sections  of  this 
report.     A  great  deal   of  computer  generated  data  uas  printed  and 
reduced  for  inclusion  on  the  existing  condition  and  short  term 
improvement  sketches.     The  availability  of  pertinent  data  on  the  same 
page  as  the  sketches  hopefully  aids  in  comprehension  of  the  problem 
identification  and  improvement  benefits. 

Specific  information  uith  regard  to  the  1985  Study  Sites  are  not 
presented  uithin  this  report  other  than  information  in  the  hazard 
index  tables,  benefit/cost  calculation  and  figures  at  the  end  of  this 
section. 

The  site  specific  sections  of  this  report  are  numbered  according 
to  there  priority  ranking  as  indicated  in  the  site  location  section  of 
this  report.  Only  15  neu  sites  uere  included  in  this  project.  Other 
sites  included  in  the  priority  ranking,  are  1985  study  sites  uhich  are 
not  numbered  and  do  not  have  specific  sections  dedicated  to  each 
individual  site.  Houever,  these  sites  are  included  in  the  recommended 
improvement  program  listing. 
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19>S5     STUDV     XriPLEMENTATXON  RESULTS 


Twenty  sites  uere  studied  in  the  1985  Traffic  Safety  Study. 
These  sites  uere  primarily  selected  by  Yelloustone  County  as  they  uere 
areas  of  concern.     Various  levels  of  improvements  uere  recommended  at 
these  sites.     The  majority  of  sites  had  conditions  uhich  required 
physical   changes  to  the  roaduays  or  intersections.     The  average, 
expected  reduction  in  accidents  projected  for  these  improvements  uas 
approximately  55?^  uith  an  average  benefit/cost  ratio  being 
approximately  5.8. 

All   of  the  1985  study  sites  uere  inventoried  in  conjunction  uith 
the  current  study.     It  uas  found  that  Yelloustone  County  had  completed 
all   of  the  signing  uork,  required  by  the  recommended  improvements, 
uherever  possible.     Houever,  very  little  of  the  other  elements  of  the 
improvements  uere  implemented.     All  Yelloustone  County  roads  uere 
striped  uithin  the  past  tuo  years,  but  the  pavement  marking  changes 
uere  not  aluays  made  as  recommended. 

Table  1.   is  a  summary  of  the  inventory  and  accident  trends  at 
the  1985  study  sites.     It  is  assumed  that  none  of  the  signing  changes 
uere  made  prior  to  1986,  but   it   is  difficult   to  tell   exactly  uhen  any 
of  the  changes  uere  implemented.     It  uas  assumed,  for  purposes  of 
comparison,  that  the  accident  data  in  1986  and  1987  reflects 
conditions  after  signing  changes  uere  made. 

Table  1.   lists  the  degree  of  improvements  made  at  each  site;  the 
number  of  accidents  in  both  the  before  (1981  to  1985)  phase  and  the 
after  (1986  5.  1987);  and  the  relative  increase  or  decrease  in 
accidents.     There  uere  only  three  sites  that  shoued  an  increase  in  the 
average  number  of  accidents.     At  all   three  of  these  sites,   one  or  more 
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elements  of  the  plan  uere  not  completed,  so  it   is  very  difficult  to 
determine  uhat  contributed  to  the  increase.     Similarly,  some  of  the 
sites  had  reduced  accident  experience  uhen  none  of  the  recommendations 
uere  implemented. 

Overall,  this  data  indicates  a  reduction  in  accidents. 

Uithout  an  intensive  study  of  traffic  volume  and  accident  trends 
throughout  the  county,   it  uould  be  difficult  to  state  that  the 
improvements  uere  the  sole  cause  of  accident  reduction.     Houever,  ue 
can  be  fairly  certain  that  a  large  portion  of  the  485i  reduction  uas 
due  to  the  signing  improvements. 


TABLE  1.    1985  STUDY  SITES  4  ACCIDENT  TRENDS 


SITE 

INTERSECTION 

NO.  ACC.  1981- 

NO.  ACC. 

1986  4 

RANK 

OR 

1981 

1985 

1986  i 

1987 

I 

I 

ilHPROVES. 

NO.    HAJOR  ROUTE       LOCATION         TO  1985    AV5.     1987  AV5. 

DECRSE  INCRSE 

•J  Rf  n  Mf  »  M  "J  M  M  jw  M  M  M  ra 

1  HADE 

1  5RAND  AVENUE 

54TH  STREET  W. 

16 

3.2 

2  1 

IIOOZ  EKCEPT  STRIPING 

2  SHEPHERD  ROAD 

CHICAGO  ROAD 

12 

2.4 

1.5 

38Z 

1  501  OF  PLAN 

3  OLD  HIGHWAY  10 

GOLF  COURSE  RD 

10 

••) 

0.5 

m 

1  801  OF  PLAN 

4  OLD  HARDIN  ROAD 

BECRAFT  LANE 

21 

4.2 

m 

11002  SIGN  4  JOHSON  LN  RECON. 

5  12  NILE  ROAD 

HOHER  DAVIS  ROAD 

5 

1 

1.5 

m 

IIOOI  EKEPT  STRIPING 

6  OLD  HARDIN  ROAD 

PICCOLO  LANE 

14 

2.8 

0.5 

m 

llOOZ  EKEPT  STRIP  4  CHANNEL 

7  HIGHWAY  312 

SHEPHERD  ROAD 

14 

2.8 

i. 

m 

!  102  OF  PLAN 

8  SHEPHERD  ROAD 

SHEPHERD-ACTON  RD 

20 

4 

m 

!100  2  EKEPT  STRIP  4  PHYSICAL 

9  OLD  HARDIN  RD 

DICKIE  RD. 

8 

1.6 

0 

1001 

11002  SIGNING, NO  PHYSICAL  IHPS. 

10  NEIBAUER  ROAD 

W.  OF  SHILO 

5 

1 

2.5 

150X 

1100  2  SIGNING,  NO  PHYSICAL  IHPS. 

11  JELLISON  ROAD 

CURVES 

12 

2.4 

2.5 

4Z 

1100  2  EKEPT  DELINEATORS 

12  DOVER  ROAD 

PIONEER  ROAD  . 

6 

1.2 

0.5 

58Z 

1202  OF  PLAN 

13  HIGHWAY  312 

DOVER  ROAD 

24 

4.8 

i. .  J 

48Z 

1   02  OF  PLAN 

14  HIGHWAY  312 

flcGIRL  ROAD 

20 

4 

•") 
i. 

50Z 

1   02  OF  PLAN 

15  DANFORD  ROAD 

56TH  STREET  WEST 

6 

1.2 

1 

m 

11002  EKEPT  STRIPING 

16  HIGHWAY  312 

BARRY  ROAD 

12 

2.4 

0.5 

m 

1  02  OF  PLAN 

17  ROSEBUD  LANE 

COBURN  ROAD 

10 

2 

0.5 

m 

11002  EKEPT  STRIP  4  PHYSICAL 

18  HIGHWAY  312 

DRURY  LANE 

-  9 

1.8 

3 

1.5 

m 

1   02  OF  PLAN 

19  HIGHWAY  312 

HUNTLEY  TURNOUT 

9 

1.8 

1 

441 

1  02  OF  PLAN 

20  KING  AVE.  WEST 

V  .-J  Al  A/  M IW  nf  n  »  .V  W  IW  JU  M  AT  M  fj  flf  JV  .v 

S.  32ND  STREET  W.*       36       6         2       2      bll          IIOOZ  OF  PLAN 

TOTALS  =          269  53 

AVERAGES  = 

n 

2.6 

7 

i..  / 

1.4 

48Z 
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SXTE  CHARACTERXSTXCS 


SITE  LOCATIONS 

The  maps  contained  at  the  end  of  this  section  (Figures  1.)  shou 
the  fifteen  neu  sites  respective  to  their  priority  numbers.  Table  2. 
is  a  listing  of  site  numbers  corresponding  to  the  site  locations: 


TABLE  2.  LIST  OF  STUDY  SITES 


1  CENTRAL  AVENUE  8.  56TH  STREET  U. 

2  BENCH  BLVD.  8.  TUO  NOON  PARK 

3  CA  ROAD  N.  OF  SCANDIA  ROAD 

4  INDIAN  CAVES  ROAD 

5  DRURY  LANE  8.  HOSKINS  ROAD 

6  72ND  STREET  U.  8.  LAUREL  AIRPORT  RD 

7  OLD  BLUE  CREEK  ROAD 

8  NEIBAUER  ROAD  8.  48TH  STREET  U. 

9  72ND  STREET  U.  AT  R.R.  TRACKS 

10  BLUE  CREEK  ROAD  8.  PRYOR  ROAD 

11  GARDEN  AVE.  N.  OF  SUGAR  AVE. 

12  VALLEY  DRIVE  NEAR  COVE  DITCH 

13  NEIBAUER  ROAD  8.  64TH  STREET  U. 

14  OLD  HARDIN  ROAD  8.  CLAYTON 

15  ROAD  15N  NORTH  OF  HUY  312 
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SYSTEM  CHARACTERISTICS 

Unlike  the  1985  study,  only  four  of  the  accident  sites  are  in 
an  urban  environment.     The  majority  of  neu  study  sites  are  on  1 ou 
volume,  rural  roads.     This  situation  uould  be  expected  since  cluster 
sites  on  1 ou  volume  roads  have  a  higher  accident  rate;  speeds  are 
higher  and  thus  severity  is  usually  greater;  and  the  cost  of  making 
significant  improvements  is  usually  less.     Since  the  site  selection 
process  for  this  study  uas  based  on  statistical    indicators,   the  1 ou 
volume  rural   roads  ranked  high.     Site  selection  for  the  1985  study  uas 
based  solely  on  number  of  accidents  and  local  input. 

These  rural   sites  are  all   similar  in  geometric  features  and  in 
the  magnitude  of  traffic  control   device  application.     It  is  gratifying 
to  observe  that  most  of  the  sites,  along  uith  most  of  Yelloustone 
County's  road  system  have  at  least  a  minimum  degree  of  signing  and 
pavement  markings.     The  existing  signing  is,  for  the  most  part, 
consistent  in  application  and  uell  maintained. 

The  major  problem  observed  at  the  neu  sites  uas  again,  the 
placement  of  signs.     In  particular,  uarning  signs  and  stop  signs  uere 
located  at   inappropriate  locations.     The  advanced  intersection  and 
stop  ahead  signs  are  all   located  uithin  500  feet  of  the  intersection. 
Uhile  nUTCD  provides  for  advance  uarning  signs  to  be  located  at 
various  distances  dependent  upon  speeds,   enginneering  judgement   is  the 
overiding  factor.     In  most  cases,  the  shorter  distance  makes  the  sign 
ineffective,  and  sometimes  blocks  clear  vision  of  the  stop  sign. 
Because  of  this,   improvement  recommendations  uithin  this  report  call 
for  the  relocation  of  uarning  signs. 

In  addition,   it  uas  determined  that  expectancy  uas  a  problem  at 
most  rural   intersections.  Because  most  intersections  have  a  similar 


7 


appearance  and  motorists  are  not  provided  sufficient  information 
regarding  the  identity  of  an  intersecting  road,   inadequate  reaction 
time  is  provided.  To  improve  this  situation,  most  of  the 
recommendations  require  a  supplementary  street  name  sign  to  be  added 
to  advanced  uarning  signs  as  provided  in  section  2D-39  of  the  nUTCD. 
This  method  seems  to  work  very  uell ♦     A  reduction  in  accident  at 

intersections  uith  this  sign  assembly  uas  noted  for  the  1985  sites. 
This  is  greater  than  the  average  reduction  for  all   of  the  sites. 

Since  consistency  of  signing  is  extremely  important,  Yelloustone 
County  should  plan  on  revising  the  applications  and  locations  of  signs 
on  all   county  roads  uhen  these  improvements  are  implemented.  Standard 
signing  applied  consistently  uill  aid  in  the  elimination  of  accidents 
c  0  u  n  t  y  u  i  d  e  . 

The  accident  reports  combined  uith  field  observation  indicate 
that  there  may  also  be  a  problem  uith  maintenance  on  some  sections  of 
roads.  Pavement  markings  at  most  locations  uere  infinitely  better  than 
during  the  1985  study.     The  county  should  review  the  striping  plans 
more  carefully  and  insure  that  proper  changes  are  made  uhen  the  lines 
are  striped  again. 

Some  areas,  uhere  the  predominant  accident   is  occurring  on  icy 
or  snou  packed  roads,  require  more  vigilance  during  uinter  maintenance 
conditions.     It  is  realized  that  the  county  has  many  miles  of  roaduay 
to  clear  during  the  uinter,  but  high  accident  sites  should  be  given  an 
extra  degree  of  attention.     Several  of  the  locations  had  significant 
numbers  of  accidents  clustered  around  a  small   period  of  time  uhen  icy 
conditions  uere  prevalent.     This  may  indicate  that  once  the  snou  is 
removed,  repeat  visits  to  sand  and/or  salt  the  intersections  or 
roaduay  sections  are  lacking. 
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FUTURE  inPROVEMENTS 

Tuo     general  areas  uhere  the  accident  cluster  sites  uere  located 
during  the  site  selection  process  should  be  of  concern  to  Yelloustone 
County  and  should  be  given  increased  attention  by  the  Planning  Board. 

Old  Hardin  Road  -  had  taken  the  brunt  of  continually  steady 
subdivision  grouth  uithin  the  last   10  years.     Traffic  volumes  ranging 
from  13,000  ADT  near  1-90  to  4,800  ADT  near  Johnson  Lane  had  stressed 
the  safety  and  capacity  of  the  narrou  roaduay.     Continuous  roadside 
development  betueen  those  tuo  points  have  virtually  no  access  control 
and  thus  capacity  of  the  road  is  limited.     To  make  matters  uorse, 
there  has  been  a  notable  deterioration  in  the  roaduay  surface. 

The  one  salvation  for  Old  Hardin  Road  has  been  the  construction 
of  the  neu  1-90  Interchange  at  Johnson  Lane.     Its  existence  has 
reduced  traffic  volumes  on  Old  Hardin  Road  dramatically.     That  project 
has  forestalled  any  major  reconstruction  of  Old  Hardin  Road.  Houever 
accidents  uill  continue  to  be  a  problem  unless  the  entire  stretch  of 
roaduay  has  traffic  control  and  access  modifications  made. 

Highuay  312  -  uas  previously  the  main  highuay  east  of  Billings. 
Uhen  the  interstate  system  east  of  Billings  uas  completed  the  road 
reverted  to  localized  access.     As  uith  most  roads  of  this  nature,  the 
state  Department  of  Highuays  transferred  control   of  the  road  to  local 
governments.  Because  these  type  of  roads  are  usually  old,  maintenance 
responsibility  is  not  readily  accepted  by  the  local  governments 
primarily  due  to  funding  restrictions.  This  is  the  case  uith  Highuay 
312.  - 

Highuay  312  extends  from  its  uestern  terminus  at  the  Roundup 
turnoff  in  the  Billings  Heights  to  a  point  approximately  30  miles  east 
at  the  Pompeys  Pillar  1-94  Interchange.     It   is  a  26  foot  uide  tuo  lane 
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roaduay  uith  outdated  roadside  design  standards.     Traffic  volumes 
range  from  7,600  ADT  near  the  Roundup  Turnoff  to  2,200  ADT  near 
Hunt  1 ey . 

Continued,  steady  residential   development  has  occurred  along  its 
length  in  the  past  10  to  15  years.     The  largest  areas  of  grouth  have 
occurred  uithin  the  first  mile  of  Billings  and  uithin  the  Shepherd 
area.     This  grouth  has  naturally  increased  traffic  on  Highuay  312 
uhich  in  turn  is  spauning  roadside  business  developments.  Several 
night  club  type  establishments  have  located  along  the  highuay  uithin 
the  recent  past  and  there  is  evidence  of  other  future  commercial 
concerns  locating  along  the  road. 

Uhile  not  at  design  capacity  along  most  of  its  length  at 
present,   increased  traffic  volumes  combined  uith  additional  roadside 
access  has  stressed  the  level   of  service  on  Highuay  312  betueen 
Billings  and  Shepherd.     The  neu  accident  data  compiled  for  this  study 
indicates  a  net  reduction  in  accidents  at  the  previous  study  sites. 
Traffic  volumes  have  remained  relatively  stagnant  over  the  past  three 
years.     Houever,  neu  cluster  sites  along  Highuay  312  have  occurred  at 
other  locations.     It  is  difficult  to  determine  uhether  accidents  have 
been  dropping  or  uhether  they  have  just  moved. 

This  study  addresses  individual   cluster  sites  but  the  county 
should  recognize  that  there  is  a  generalized  problem  along  Highuay  312 
and  that  traffic  control   device  installation  must  be  consistent  along 
its  length.  Virtually  none  of  the  1985  recommended  improvements  uere 
made  on  Highuay  312.     At  some  point,   improvements  uill   have  to  be 
made.     If  the  local   economy  should  improve,   this  section  of  roaduay 
may  have  a  safety  problem  of  very  large  proportions. 
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STUDV     METHODOl-OG  V 


The  study  uas  segregated  into  four  distinct  phases  uhich  best 
achieved  the  purpose  and  scope  of  the  traffic  study.  These  phases  are 
outlined  as  follous: 

Phase  1  -  Site  Selection  Phase;  uas  involved  copying  all   of  the 
accident  reports  on  Yelloustone  County  roads  for  the  years  1984  thru 
1987  from  Department  of  Justice  files  in  Helena,  Montana.  These 
reports  uere  first  arranged  alphabetically  and  separated  according  to 
road  names.     Reports  on  each  individual   road  uere  screened  for 
location  by  intersecting  roaduay  and  cross  referenced.  Finally, 
the  reports  uere  separated  by  proximity  of  location.     All  identified 
clusters  having  less  than  three  accidents  during  the  reporting  period 
uere  discarded.     The  remaining  accidents  uere  entered  into  a  computer 
program  to  calculate  preliminary  hazard  index  values. 

Number  of  accidents,  accident  rates  and  severity  indexes  uere 
calculated  for  sixty  eight  cluster  sites.     Table  3.   is  a  summary  of 
the  screening  program.     The  cluster  sites  uere  ranked  according  to  the 
composite  value  of  the  three  indexes.     Many  of  the  sites  uere 
eliminated  from  consideration  because  they  uere  either  on  the  FAU 
system  or  because  jurisdiction  limits  had  changed  in  the  past  four 
years.     A  recommended  list  of  neu  sites  uas  sent  to  Yelloustone  County 
for  their  approval.     The  list  uas  modified  due  to  overlapping 
jurisdiction  and  other  valid  reasons  and  the  final   list  of  15  neu 
sites  uas  approved. 
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TABLE  3. 

YELLOySTONE  COUNTY  ACCIDENT  CLUSTER 
SITE  SELECTION  HATRH  PRELIHINARY 


SITE 

INTERSECTION 

TOTAL 

NO. 

ACC. 

COHPOSITE 

vwiii  WwA  1  W 

RANK 

OR 

ACCIDENTS 

! 

YEAR 

NO. 

ACC. 

APPROX. 

A  C  w  • 

RATE 

SVRTY 

SCREEN 

NO.    HAJOR  ROUTE 

LOCATION 

84 

85 

86 

37 

ACC. 

INDEK 

VOLUHE 

RATE  INDEX 

INDEX 

INDEX  REHARKS 

rj  rj  ,v  F^rj  1^/4  N  runt  finnrj  UN  rj  .v  jv  .v  rj  n  .*.■ 

i  72N0  STREET  H. 

LAUREL  AIRPORT  RD 

5 

6 

1 

14 

76 

1200 

7.99 

100 

51 

77.2  OK 

2  OLD  BLUE  CR.  RD. 

E.  OF  BLUE  CR.  RD. 

1 

1 

1 

5 

50 

500 

6.85 

100 

65 

74.5  OK 

3  CA  ROAD 

SCANDIA  ROAD 

0 

■■) 

1 

t; 
J 

50 

500 

6.85 

99 

57 

71.4  OK 

4  INDIAN  CAVES  ROAD 

5.8  HILES  SOUTH 

L 

t 

\ 

1 

5 

50 

500 

6.85 

100 

53 

70.4  OK 

5  US  87 

5-7  HILES  EAST 

■■} 

3 

1 

8 

61 

1000 

5.48 

100 

37 

68.2  OK 

6  GARDEN  AVENUE 

N.  OF  SU5AR  AVE. 

L 

1 

3 

1 

7 

58 

400  11.99 

100 

32 

65.7  OK 

7  OLD  HARDIN  ROAD 

CLAYTON  ST.  +/- 

9 

3 

0 

1 

13 

74 

2000 

4.45 

76 

39 

63.0  OK 

8  SHEPHERD  ROAD 

SHEPHERD-ACTON  RD 

3 

5 

•t 
i. 

12 

72 

2100 

3.91 

69 

45 

61.9  PREVIOUS  STUDY 

9  SU6AR  AVENUE 

SARDEN  AVENUE 

3 

0 

6 

54 

800 

5.14 

83 

40 

60.8  CITY  LIMITS  ? 

10  BENCH  BOULEVARD 

TyO  HOON  PARK  RD. 

5 

3 

0 

3 

11 

69 

1800 

4.19 

73 

38 

60.1  OK 

11  DRURY  LANE 

HOSKINS  ROAD 

2 

1 

0 

4 

45 

600 

4.57 

77 

51 

59.7  OK 

12  72ND  STREET  y. 

BN  TRACKS 

4 

0 

0 

6 

54 

1500 

2.74 

53 

64 

56.9  OK 

13  COBURN  ROAD 

N.  OF  ROSEBUD 

3 

0 

1 

L 

5 

50 

1000 

3.42 

63 

53 

55.9  PREVIOUS  STUDY 

14  12  NILE  ROAD 

HOflER  DAVIS  ROAD 

1 

0 

1 

i 

4 

45 

600 

4.57 

77 

37 

54.8  PREVIOUS  STUDY 

15  JELLISON  ROAD 

CURVES 

L 

■t 

L 

1 

4 

9 

64 

2100 

2.94 

56 

40 

52.9  PREVIOUS  STUDY 

16  OLD  HISHyAY  10 

3.5  HI.  y  LAUREL 

-1 

■-) 

L 

0 

6 

54 

1200 

3.42 

63 

40 

52.8  OK 

17  VALLEY  DRIVE 

NEAR  COVE  DITCH 

1 

••) 
L 

0 

5 

50 

1000 

3.42 

63 

42 

52.4  OK 

18  YELL.  RIVER  ROAD 

N  OF  BENCH  BLVD 

4 

3 

•- 

0 

9 

64 

1800 

3.42 

63 

30 

52.4  CITY  LIHITS 

19  LAKE  ELHQ  ROAD 

ROBERTSON  LANE 

4 

L 

1 

0 

7 

( 

58 

1500 

3.20 

60 

38 

52.0  CITY  LIHITS 

20  HISHyAY  312 

SHEPHERD  ROAD 

■} 

3 

1 

3 

9 

64 

3800 

1.62 

35 

58 

50.6  PREVIOUS  STUDY 

21  HISHyAY  312 

HcSIRL  ROAD 

3 

5 

1 

3 

12 

1  u 

5300 

1.55 

34 

51 

50.2  PREVIOUS  STUDY 

22  ROAD  15  N. 

N.  OF  312 

1 

L 

1 

5 

50 

1000 

3.42 

63 

35 

49.9  OK 

23  BLUE  CREEK  ROAD 

PRYOR  CR.  ROAD 

1 

0 

3 

5 

50 

1500 

2.28 

46 

53 

49.6  OK 

24  CENTRAL  AVENUE 

56TH  STREET  y. 

0 

0 

1 

6 

7 

58 

2500 

1.92 

40 

54 

49.6  OK 

25  HISHyAY  312 

HUNTLEY  TURNOUT 

0 

3 

0 

2 

5 

50 

2300 

1.49 

33 

68 

49.2  PREVIOUS  SYUDY 

26  NEIBAUER  ROAD 

64TH  STREET  y. 

1 

L 

0 

1 

4 

45 

1000 

2.74 

53 

45 

48.3  ALTERNATE 

27  HISHyAY  312 

RIVER  BRIDGE 

0 

0 

1 

4 

45 

2300 

1.19 

27 

73 

47.5  ALTERNATE 

28  SRAND  AVENUE 

48TH  STREET  y. 

1 

1 

"i 

L 

6 

54 

1900 

2.16 

44 

45 

47.3  ALTERNATE 

29  NEIBAUER  ROAD 

48TH  STREET  y. 

"1 

1 

im 

5 

50 

1500 

2.28 

46 

42 

45.9  ALTERNATE 

30  S.  FRONTAGE  ROAD 

56TH  STREET  y. 

2 

7 

58 

5000 

0.96 

23 

63 

45.7  ALTERNATE 

31  SHEPHERD  ROAD 

KIRBY  ROAD 

0 

1 

0 

4 

45 

1200 

2.28 

46 

45 

45.6  ALTERNATE 

32  YARD  OFFICE  ROAD 

1.5  HILE  NE  LAUREL 

I 

0 

4 

45 

1000 

2.74 

53 

37 

45.6  ALTERNATE 

33  HISHyAY  312 

FIVE  CORNERS  INTER 

4 

3 

1 

71 

\L 

5000 

1.64 

35 

35 

45.3  HDOH  PROJECT 

34  HISHyAY  312 

DOVER  ROAD 

8 

3 

14 

76 

8000 

1.20 

L  i 

41 

45.3  PREVIOUS  STUDY 
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TARI  F  1  rriNT 

TOTAL 

NO. 

CTTC 

bi  It 

INTERSECTION 

ACC. 

COHPOSITE 

OR 

ACCIDENTS  /  YEAR 

NO. 

ACC. 

APPROK. 

ACC. 

RATE 

SVRTY 

SCREEN 

un      MAIDS  QHIITP 

LOCATION 

84 

85 

86 

87 

ACC. 

INDEX 

VOLUHE 

RATE  INDEX 

INDEX 

INDEX  REHARKS 

'  rj  ,v  fj  ft  rt  f*  .V  rt  rjrn  n  ,v  fj  nnfj  iv    finrtrjrtrj  .v  n  i 

7^  mnpTM  FoniiTAfiP  on 

J  J  PiiJnIn  rnUHInat  nV 

JOHNSON  LANE 

wWimwwii    WI  ■■^M 

1 

3 

1 

1 

6 

54 

2000 

2.05 

42 

40 

44.9  ALTERNATE 

JL  ni  n  LiJCUyAV  4rt 
jO  UlU  nignHnl  ly 

GOLF  COURSE  RD 

1 

3 

1 

0 

5 

50 

1400 

2.45 

49 

35 

44.4  PREVIOUS  STUD? 

17  flRAiyn  A'TNIIP 

54TH  STREET  y. 

3 

1 

1 

i 

6 

54 

1900 

2.16 

44 

33 

43.3  PREVIOUS  SVUDY 

JO  jfiLrntnU  nUnU 

CHICAGO  ROAD 

UII^WIIWW  ItWIIV 

1 

0 

1 

4 

45 

1600 

1.71 

37 

45 

41  9  PREVIOUS  3TUDV 

ill/     M-.U»iwu*J     'J  \  MU  ■ 

70  cucpucDri  onAn 

HOHER  DAVIS  RD 

1 

0 

1 

4 

45 

1600 

1.71 

37 

45 

If)  HlfiWUAV  7<  "> 

5  MILES  EAST 

■} 

3 

1 

1 

7 

58 

6000 

0.80 

19 

54 

41  s  A|  TFPNATE 

Ti  niunHni  Oli 

8ITTER00T  LANE 

0 

1 

L 

3 

7 

58 

6500 

0.74 

18 

54 

41  0  Al  TFRNATE 

42  PORFRO!)  I  ANF 

COBURN  ROAD 

•■) 

1 

1 

0 

4 

45 

1000 

2.74 

53 

Li. 

40  Q  PREVIOUS  STUDY 

43  METRA  PARKINS 

UPPER  LOT 

0 

0 

8 

2 

10 

67 

8000 

0.86 

21 

42 

40  6  ALTERNATE 

44  KIN5  AVF^JUF 

64TH  STREET  y. 

0 

■t 
L 

0 

4 

45 

1800 

1.52 

33 

45 

40  6  ALTERNATE 

45  NFIBAUFR  ROAD 

y.  OF  SHILO 

0 

0 

■■> 
i. 

3 

5 

50 

2900 

1.18 

AT 

Li 

48 

40  3  PPFVIOUS  STUDY 

~VtW    (l-.Lilwuw  wiwvi 

46  HISHyAY  J{'> 

5RELCK  LANE 

1 

0 

3 

6 

10 

67 

6000 

1.14 

26 

35 

40  3  ALTERNATE 

47  BITTERQOT  DRIVE 

YELL.  RIVER  ROAD 

0 

0 

4 

45 

1500 

1.83 

39 

37 

39  9  ALTERNATE 

48  PRYOR  CREFK  RO 

20  HILES  S.  BILL. 

1 

1 

1 

4 

i 

4 

45 

2000 

1.37 

31 

45 

39  5  ALTERNATE 

49  HISHHAY  312 

SEVEN  HILE  BRIDGE 

1 

3 

'i 

L 

8 

61 

5000 

1. 10 

25 

37 

39.1  ALTERNATE 

50  OLD  HARDIN  ROAD 

HARDIN  ROAD 

3 

1 

0 

1 
J 

7 

58 

8000 

0.60 

15 

51 

38.8  HDOH  PROJECT 

51  HlfiHHAY  312 

DRURY  LANE 

0 

■1 

L 

1 

5 

50 

5800 

0.59 

15 

57 

38.5  PREVIOUS  STUDY 

52  3.  FR0NTA5E  ROAD 

yEIGH  STATION 

••) 

L 

0 

1 
w 

0 

s 

w 

50 

5000 

0.68 

17 

49 

36.7  ALTERNATE 

53  S.  FRONTAGE  ROAD 

DUCK  CREEK  ROAD 

•i 

L 

0 

A 

i. 

1 

5 

50 

5000 

0.68 

17 

48 

36.4  ALTERNATE 

WWt    1  llWIW'tlvllIW 

54  OLD  HARDIN  ROAD 

BECRAFT  LANE 

1 

1 

3 

7 

58 

6000 

0.80 

19 

38 

36.3  PREVIOUS  STUDY 

WUlW     I Mb'AWwW  WlWVI 

55  HISHyAY  312 

7.5  HILES  EAST 

1 

1 

1 

1 

4 

45 

5000 

0.55 

14 

51 

35.1  ALTERNATE 

w^  t  a     nwi  Willi  riiw 

56  NORTH  FR0NTA5E  RD 

US  87 

4 

1 

1 

1 

7 

58 

20000 

0.24 

7 

47 

34.4  HDOH  PROJECT 

witi     MvWil     1  I^Ww^w) 

57  HETRA  ACCESS 

6TH  AVENUE  N. 

0 

1 

4 

0 

5 

50 

8000 

0.43 

11 

48 

34.2  ALTERNATE 

58  S.  FRONTAGE  ROAD 

E.  LAUREL  TR.  STOF 

1 

1 

1 

5 

50 

5000 

0.68 

17 

41 

34.2  ALTERNATE 

jFi  1 ISON  ROAD 

BLUE  CREEK  ROAD 

0 

■•) 

L 

1 

1 

4 

45 

4500 

0.61 

15 

45 

33  6  HDOH  PROJECT 

60  HISHyAY  3P 

JUST  N  OF  US  87 

0 

■■) 

^ 

Am 

0 

4 

45 

8000 

0.34 

9 

51 

33  3  Al TFRNATF 

61  S  FRONTASF  ROAD 

ALLENDALE  RD. 

0 

2 

A 

0 

I 

4 

45 

5000 

0.55 

14 

45 

33  1  Al  TFRNATF 

62  GRAND  AVENUE 

SHILO  ROAD 

4 

1 

1 

0 

6 

54 

9000 

0.46 

12 

40 

33  0  ALTERNATE 

uw ■  V  nutLf\tiniL 

63  OLD  HARDIN  ROAD 

JOHNSON  LANE 

4 

4 

1 

0 

9 

64 

8000 

0.77 

19 

Li. 

3?  7  PREVIOUS  STUDY 

Wb  (  1     t  iiL.  (  Awww    w  1  w  v  t 

64  S.  FRONTAGE  ROAD 

SHILOH  RD. 

1 

0 

1 

■•) 

L 

4 

45 

6000 

0.46 

12 

45 

32.3  ALTERNATE 

65  OLD  HARDIN  ROAD 

HcINTOSH 

9 

■k 

0 

0 

4 

45 

2000 

1.37 

31 

■■;•■) 

Li. 

32.0  ALTERNATE 

66  HIGHyAY  312 

BARRY  ROAD 

3 

0 

0 

1 

4 

45 

6500 

0.42 

11 

45 

31.9  PREVIOUS  STUDY 

67  OLD  HARDIN  ROAD 

PICCOLO  LANE 

9 

1 

0 

1 

4 

45 

7000 

0.39 

10 

37 

28.9  PREVIOUS  STilDY 

^Wl  (      t    ■•LBffAWUW     WtvL  t 

68  COBURN  ROAD          HyV  87  LOCKyOOD     "3  1 

1 

0 

w 

50 

16000  0.21      6  35 

27.8  PREVIOUS  ^TUDY 

r  V  /V  iV  M  JV  Af  IV  ni  »  M  M  »  » JV  M  a;  Al  iW  Af  AT  JV  W  M  JV  M  .V  . 

TOTALS  =     134  109 

87  100 

430 

54 

3741  2.34     42  45 

46.2  REPRESENTS  271  OF 

AVE.  YEAR  = 

107 

AVE. 

AVE. 

AVE. 

AVE. 

AVE. 

AVE.    ALL  COUNTY  ACC. 
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Seven  of  the  1985  study  sites  ranked  uithin  the  top  22  valid 
sites  on  the  list.     These  sites  uere  included  in  this  study  so  that 
they  could  be  ranked  according  to  project  priorities.     Valid  sites 
remaining  in  the  selection  list  uere  not   included  in  the  study  since 
the  scope  of  uork  only  allous  for  fifteen  neu  sites. 

Phase  2  -Data  Collection  Phase;   included  the  preliminary  organization 
of  the  project   including  scheduling,   site  selection,   form  processing, 
field  data  location  and  reduction  of  data.     Accident  data  uas  obtained 
from  reports  provided  by  the  Department  of  Justice.     Traffic  counts 
uere  taken  at  each  location.     The  average  daily  traffic  uas  determined 
by  applying  factors  for  hourly,  daily  and  monthly  variations. 

Other  data  collected  in  the  field  included  measurement  of  road 
uidths  and  geometries,  and  inventory  of  traffic  control  devices, 
turning  movement  counts  and  subjective  observation  of  traffic 
operations. 

As  it  uas  collected  data  uas  entered  into  a  microcomputer  using 
Lotus  123  softuare.     Specific  templates  uere  created  uhich  uere  used 
in  the  anal ysis . 

Phase  3  -  Analysis  of  Data;     included  the  determination  of  hazard 
indexes  for  each  location  by  using  the  Federal  Highuay  Administration 
Report  No.  FHUA-RD-77-83  "Identification  of  Hazardous  Locations". 
Computations  involved  uith  accidents,  volumes,  capacities,  indicator 
values  and  other  aspects  of  hazard  indexes  uere  performed  on  the 
microcomputer.     From  these  computations  a  preliminary  hazard  ranking 
list  uas  prepared . 
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Phase  4  -  Evaluation  of  Corrective  Measures  and  Priority  Listing; 
included  the  determination  of  improvements  that  uould  reduce  or 
eliminate  certain  types  of  hazards  in  general  at  the  accident 
locations.     Preliminary  designs  of  those  improvements  included 
signing,  geometric  changes,  signal  modifications,  channelization  and 
reconstruction.     The  improvements  uere  recommended  on  a  short  term 
basis.     In  most  cases,  the  nature  of  the  sites  uas  such  that   long  term 
improvements  could  not  be  recommended. 

Cost  effectiveness  calculations  of  the  improvements  at  each 
location  uere  determined  by  preparing  preliminary  cost  estimates  and 
computing  economic  benefits  to  arrive  at  a  benefit/cost  ratio.  The 
method  used  to  determine  benefit/cost  ratios  is  identical   to  those 
used  by  Montana  Department  of  Highuays  Project  Planning  Section.  All 
values  used  in  the  formulation  uere  supplied  by  Hank  Butzlaff, 
supervisor  of  that  section.  The  composite  hazard  index  ranking  and 
benefit/cost  ratio  then,  determined  the  final   priority  listing. 
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ERROR  ANALYSTS 

The  analysis  of  high  hazard  accident  sites  by  the  methods 
published  in  FHUA  Report  No.  FHUA-RD-77-83  intrinsically  contains  some 
degree  of  error  due  to  subjective  data  collection  and  computational 
bias.  In  the  application  of  the  method,  certain  other  innate  errors 
appear  in  various  forms.  A  cursory  analysis  of  these  error  sources  and 
the  relative  degree  of  effect  each  has  on  the  final    index  ranking  is 
represented  in  this  section. 


SITE  SELECTION 

Site  selection  involved  the  use  of  the  three  major  indexes  used 
in  the  computation  of  hazard  indexes.     Therefore,   then  error  of 
selecting  sites  that  uould  not  stand  up  to  the  analysis  procedure  uas 
greatly  reduced. 

NUMBER  OF  ACCIDENTS  INDICATOR 

The  average  number  of  accidents  per  site  uas  6.5  uhich  uould 
result  in  an  average  indicator  value  of  53.     Assuming  the  uorst 
conditions  for  error  analysis  purposes,  tuo  reports  may  be  incorrect 
either  by  misplaced  location  or  lost,  uhich  uould  produce  negative 
bias.  One  report  uould  result  in  a  negative  bias  of  9Z» 
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ACCIDENT  RATE  INDICATOR 

Since  volume  data  for  the  exact  period  of  accident  reporting  may 
not  exist  at  some  locations,  factors  adjusting  past  or  present 
Average  Daily  Traffic  (ADT)  to  the  analysis  period  uere  used.  Assuming 
the  uorst  cases  of  no  grouth  or  double  growth,  the  actual  ADT  during 
the  reporting  period  uould  have  been  negative  or  positive  bias  of  6% 
in  the  indicator  value. 

The  volume  capacity  indicator  uould  present  a  similar  bias  of 
lessor  magnitude  due  to  ADT  factoring. 


HAZARD  INDEX  ERROR 

Based  on  the  foregoing  assumptions  the  average  hazard  index  of 
60.5  could  be  negative  or  positive.  It  is  unlikely  that  all   bias  uould 
be  directed  in  a  positive  or  negative  direction.   It  is  most  probable 
that  compensating  errors  occurred  in  the  majority  of  instances. 
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HAZARD     INDEX     —     ANAL.VSXS  RESULTS 


Seven  hazard  indices  uere  used  as  the  preliminary  basis  of 
ranking  hazardous  sites.     The  follouing  are  brief  descriptions  of  each 
index  including  data  format,  data  collection,   indicator  scaling  and 
site  ranking  with  respect  to  each  index. 

1.  Number  of  Accidents  -  This  indicator  provides  a  historical 
background  of  accidents  at  the  investigation  site.     In  the  case  of 
Yelloustone  County  a  four  year  period  uas  used,  uhich  included  1984  - 
1987.  The  accident  data  had  to  be  photo  copied  in  Helena.     The  data 
represents  all   reports  filed  on  county  roads. 

Figure  2  is  a  curve  extracted  from  the  FHUA  report  uhich  is  used 
to  determine  the  indicator  value.     The  data  base  is  number  of 
accidents  per  year.     This  indicator  as  all   of  the  seven  indicators 
used  in  the  report  is  scaled  betueen  0  and  100.     An  average  of  tuo 
accidents  per  year  in  a  three  year  period  indicates  a  hazardous 
location  (indicator  value  of  33).  Ten  accidents  on  the  average  per 
year  is  used  to  designate  a  very  hazardous  location  (indicator  value 
of  67).     In  the  case  of  this  study  uhere  1 ou  volume  rural   roads  are 
involved,  the  total  accidents  per  site  uas  used  to  extract  the  index 
value.     This  higher  value  is  therefore  more  consistent  uith  the  level 
of  the  the  other  index  values.     Using  an  annual   rate  uould  scale  doun 
the  importance  of  the  number  of  accidents  indicator. 

Table  4  is  the  computer  generated  ranking  of  all   sites  based  on 
this  indicator. 
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TABLE  4.     SITE  RANKING  BY  NUMBER  OF  ACCIDENTS 


SITE 
RANK 

NO.       MAJOR  ROUTE 


INTERSECTION 
OR 

LOCATION 


ACCIDENTS  /  YEAR 
84     85    86  87 


TOTAL  NO. 

NO.  ACC. 
ACC.  INDEX 


1 

HIGHUAY  312 

McGIRL  ROAD 

3 

5 

1 

3 

12 

72 

2 

SHEPHERD  RD. 

SHEPHERD-ACTON  RD. 

3 

5 

2 

2 

12 

72 

3 

BENCH  BOULEVARD 

TUO  MOON  PARK  RD. 

5 

3 

0 

3 

11 

69 

4 

72ND  STREET  U. 

LAUREL  AIRPORT  RD 

4 

4 

1 

2 

11 

69 

5 

HIGHUAY  312 

SHEPHERD  RD 

2 

3 

1 

3 

9 

64 

6 

JELLISON  ROAD 

CURVES 

2 

2 

1 

4 

9 

64 

7 

OLD  HARDIN  ROAD 

CLAYTON  ST.  +/- 

6 

1 

G 

1 

8 

61 

8 

GARDEN  AVENUE 

N.  OF  SUGAR  AVE. 

2 

1 

3 

1 

7 

58 

9 

CENTRAL  AVENUE 

56TH  STREET  U. 

G 

0 

1 

6 

7 

58 

10 

72ND  STREET  U. 

BN  TRACKS 

4 

0 

G 

2 

6 

54 

1 1 

^    ft    MTI  P<    cm  ITU 

C 

1 

c 
3 

12 

OLD  BLUE  CR.  RD. 

E.  OF  BLUE  CR.  RD. 

2 

1 

1 

1 

5 

50 

13 

ROAD  15  N. 

N.  OF  312 

1 

1 

2 

1 

5 

5G 

14 

NEIBAUER  ROAD 

48TH  STREET  U. 

1 

1 

1 

2 

5 

50 

15 

HIGHUAY  312 

HUNTLEY  TUROUT 

0 

3 

0 

2 

5 

50 

16 

VALLEY  DRIVE 

NEAR  COVE  DITCH 

1 

2 

G 

2 

5 

50 

17 

DRURY  LANE 

HOSKINS  ROAD 

2 

1 

1 

G 

4 

45 

18 

NEIBAUER  ROAD 

64TH  STREET  U. 

1 

2 

G 

1 

4 

45 

19 

COBURN  ROAD 

ROSEBUD  LANE 

2 

1 

1 

G 

4 

45 

20 

12  MILE  ROAD 

HOMER  DAVIS  RD 

1 

0 

1 

2 

4 

45 

21 

CA  ROAD 

N.  OF  SCANDIA  RD. 

2 

0 

1 

0 

3 

40 

22 

BLUE  CREEK  ROAD 

PRYOR  CR.  ROAD 

0 

1 

G 

2 

3 

40 

TOTALS  = 

46 

38 

19 

41 

144 

54.7 
AVE. 

ANNUAL  AVERAGES  = 

2.1 

1.7 

G.9 

1.9 

1.6 
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2.  Accident  Rate  Indicator  -  This  indicator  someuhat 
compensates  for  any  incomplete  information  provided  by  the  number  of 
accident  indicators  in  that  an  exposure  value  is  provided  by  the 
relationship  between  accidents  and  the  total  volumes  of  vehicles  using 
thefacility. 

The  data  base  for  this  indicator  is  expressed  as  the  number  of 
accidents  per  million  entering  vehicles.     In  the  case  of  an 
intersection,   "million  entering  vehicles"  is  the  sum  of  the  daily 
average  approach  volumes  on  all   legs  of  the  intersection,  multiplied 
by  the  number  of  days  in  the  analysis  period. 

The  accident  rate  indicator  is  a  very  important  part  of  the 
hazard  index  ranking  method  and  data  collection  is  possible  only  uhen 
a  continued  program  of  traffic  counting  had  been  performed.  Spot 
counts  adjusted  by  yearly  volume  increases,  seasonal  variations,  daily 
variations  and  hourly  variations  uere  necessary  at  most  sites  to 
develop  an  average  daily  traffic  figure  applied  to  the  analysis  period 
since  documented  counts  uere  not  available. 

Figure  3  represents  the  graphic  plot  of  accident  rate  versus 
indicator  value.  As  before,  the  indicator  value  ranges  betueen  0  and 
100. 

Table  5  is  the  computer  generated  ranking  of  sites  based  on  this 
indicator . 
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TABLE  5.     SITE  RANKING  BY  ACCIDENT  RATE 

TOTAL  4  YEAR  ACCIDENTS 


RANK 

ACCIDENTS 

1988 

PERIOD 

PER 

ACC  RATE 

NUMBER 

INTERSECTION  LOCATION                   4  YEARS 

ADT 

ADT 

MVE 

IND  VAL 

1 

INDIAN  CAVES  ROAD 

5 

200 

.  196 

17. 

47 

100 

2 

GARDEN  AVE.  N.  OF  SUGAR  AVE. 

7 

400 

392 

12. 

23 

100 

3 

DRURY  LANE  I  HOSKINS  ROAD 

4 

250 

245 

11. 

18 

100 

4 

OLD  BLUE  CREEK  ROAD 

5 

110 

110 

31. 

13 

100 

5 

BENCH  BLVD.  &  TUO  MOON  PARK 

1  1 

1.  100 

1.078 

6. 

99 

100 

6 

CENTRAL  AVENUE  I  56TH  STREET  U 

7 

770 

755 

6. 

35 

95 

7 

12  MILE  ROAD  8.  HOMER  DAVIS  ROA 

4 

N/A 

550 

4. 

98 

82 

8 

ROAD  15N  NORTH  OF  HUY  312 

c 
3 

750 

735 

4. 

66 

78 

9 

NEIBAUR  ROAD  &  48TH  STREET  W. 

c 
3 

750 

735 

4. 

66 

78 

10 

CA  ROAD  N.   OF  SCANDIA  ROAD 

450 

441 

4. 

66 

78 

11 

SHEPHERD  RD.  &  SHEPHERD  -ACTON 

12 

N/A 

2.  100 

3. 

91 

69 

12 

72ND  STREET  U.  &  LAUREL  AIRPOK 

11 

2.230 

2.  185 

3. 

45 

63 

13 

COBURN  ROAD  &  ROSEBUD  LANE 

4 

N/A 

950 

2. 

88 

55 

14 

JELLISON  ROAD  CURVES 

9 

N/A 

2, 150 

2. 

87 

55 

15 

NEIBAUR  ROAD  a  64TH  STREET  U. 

4 

1.000 

980 

2. 

80 

54 

16 

BLUE  CREEK  ROAD  I  PRYOR  CREEK 

3 

810 

794 

2. 

59 

51 

17 

VALLEY  DRIVE  NEAR  COVE  DITCH 

5 

1.350 

1.323 

2. 

59 

51 

18 

72ND  STREET  U.  AT  R.R.  TRACKS 

6 

1.800 

1.764 

2. 

33 

47 

19 

OLD  HARDIN  ROAD  &  CLAYTON 

8 

2.900 

2.  842 

1 . 

93 

40 

20 

HIGHWAY  312  &  SHEPHERD  RD 

9 

N/A 

3,700 

1. 

67 

36 

21 

HIGHUAY  312  I  McGIRL  ROAD 

12 

N/A 

5.200 

1. 

58 

34 

22 

HIGHWAY  312  &  HUNTLEY  TURNOUT 

5 

N/A 

2,280 

1 . 

50 

33 

AVERAGE  VALUES  = 

7 

1,432 

6. 

11 

68 

3, 

Accident  Severity  Indicator 

-  Although 

there  are 

many 

f  actors 

involved  in  the  severity  of  accidents,  statistical   studies  over  a 
significant  number  of  years  have  given  fairly  reliable  dollar  values 
in  terms  of  economic  loss  for  each  type  of  accident.     The  accident 


severity  indicator  correlates  a  probable  cause  and  effect  relationship 
uhich  aids  in  the  determination  of  the  level   of  accident  reduction 
measures  required.     Severity  values  can  also  be  used  as  a  determinant 
of  benefits  resulting  from  various  improvements. 

The  data  base  for  accident  severity  is  average  relative  severity 
in  thousands  of  dollars.  Data  collection  necessary  for  the  use  of  the 
severity  index  is  made  possible  by  the  accident  report  form. 
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The  FHUA  report  presents  the  relative  severity  index  values  fo 
each  type  of  accident.     Once  the  type  of  accident  has  been 
established,  Figure  4  enables  the  user  to  assess  the  indicator  value 
Figure  4  is  a  graphic  plot  of  the  average  severity  in  thousands  of 
dollars  versus  the  indicator  value  uhich  is  based  on  a  scale  of  0  to 
100. 

Table  6.   is  the  computer  generated  ranking  of  sites  based  on 
this  indi  cat  or . 


TABLE  6.     SITE  RANKING  BY  ACCIDENT  SE'w'ERITY 


SUM  OF 

TOTAL 

AVERAGE 

RANK 

SEVERITY 

NO. 

SEVERITY 

INDICATOR 

NO. 

INTERSECTION  LOCATION 

VALUES 

ACC. 

INDEX 

VALUE 

1 

HIGHWAY  312  &  HUNTLEY  TURNOUT 

S264 1 800 

5 

$52 , t6U 

luu 

2 

OLO  BLUE  CREEK  ROAD 

$255,600 

5 

$51,120 

100 

3 

72ND  STREET  U.  AT  R.R.  TRACKS 

$266,400 

6 

$44,400 

100 

4 

HIGHUAY  312  t  SHEPHERD  RD 

$280,400 

? 

$31. 156 

100 

5 

CA  ROAD  N.  OF  SCANDIA  ROAD 

$32,400 

3 

$10,800 

66 

6 

CENTRAL  AVEUE  &  56TH  STREET  U. 

$66,400 

7 

$9,486 

63 

7 

INDIAN  CAVES  ROAD 

$44,800 

5 

$8,960 

62 

8 

HIGHUAY  312  &  McGIRL  ROAD 

$102,000 

12 

$8,500 

60 

9 

DRURY  LANE  &  HOSKINS  ROAD 

$34,000 

4 

$8,500 

60 

10 

BLUE  CREEK  ROAD  &  PRYOR  CREEK  ROAD 

$23,200 

3 

$7,733 

58 

11 

SHEPHERD  RD.  &  SHEPHERD  -ACTON 

$74,400 

12 

$6,200 

53 

12 

NEIBAUR  ROAD  &  64TH  STREET  U. 

$24,800 

4 

$6,200 

53 

13 

VALLEY  DRIVE  NEAR  COVE  DITCH 

$26,400 

5 

$5,280 

50 

14 

NEIBAUR  ROAD  I  48TH  STREET  U. 

$26,400 

5 

:  $5,280 

50 

15 

OLD  HARDIN  ROAD  &  CLAYTON 

$40,400 

8 

$5,050 

49 

16 

JELLISON  ROAD  CURVES  - 

$42,000 

9 

$4,667 

48 

17 

BENCH  BLVD.  I  TUO  MOON  PARK 

$45,200 

11 

$4, 109 

45 

18 

72ND  STREET  U.  &  LAUREL  AIRPORT  RD 

$45,200 

11 

$4. 109 

45 

19 

12  MILE  ROAD  I  HOMER  DAVIS  ROAD 

$15,600 

4 

$3,900 

45 

20 

ROAD  15N  NORTH  OF  HUY  312 

$17,200 

5 

$3,440 

42 

21 

GARDEN  AVE.  N.  OF  SUGAR  AVE. 

$20,400 

7 

$2,914 

40 

22 

COBURN  ROAD  &  ROSEBUD  LANE 

$6,400 

4 

$1,600 

31 

TOTAL  SEVERITY  $ 

$1,754,400 

TOTAL  NO.  ACC.  = 

144 

AVE.  SEVERITY  /  ACC.  = 

$12, 183 

AVE.   IND.  VAL  /  SITE  = 

70 
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4.  Volume  to  Capacity  Ratio  Indicator  -  This  indicator  not  only 
produces  exposure  rates  but  also  incorporates  existing  roadside 
features  and  conditions  such  as  traffic  type,  turning  directions, 
volume  mix  and  number  of  lanes. 

Computation  of  the  volume  capacity  indicator  is  expressed  as 
foil ous I 

V/C     =    ADT/24  HOUR  CAPACITY 
Again  the  1 ou  volume  nature  of  these  sites  uould  dilute  the 
relative  importance  of  this  indicator  if  calculated  in  this  manner. 
Therefore,  volume/capacity  calculation  using  the  1985  Highuay  Capacity 
Manual  procedures  uere  used  and  expressed  as  a  peak  hour  V/C     If  the 
above  formula  uere  used,  the  maximum  index  value  uould  have  been  less 
than  10  and  more  than  half  of  the  sites  uould  have  been  at  or  near 
zero. 

Data  required  for  the  volume  capacity  ratio  involves  field 
measurements  of  existing  geometries,  turning  counts  and  volume  mix. 
The  capacity  of  each  section  of  road  or  intersection  is  computed 
through  methodology  presented  in  the  1985  Highuay  Capacity  Manual 
using  FHUA  computer  softuare.     Although  this  indicator  is  cumbersome 
to  use  by  nonexper i enced  personnel,   its  inclusion  is  considered 
necessary  and  correlates  uell   in  hazardous  index  ranking. 

Figure  5.  presents  a  graphic  plot  of  the  volume  capacity  ratio 
versus  the  indicator  value  uhich  is  also  scaled  betueen  0  and  100. 

Table  7.   is  the  computer  generated  ranking  of  the  sites  based  on 
this  indicator. 
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TABLE  7.     SITE  RANKING  BY  VOLUME/CAPACITY  RATIOS 


PEAK 

PEAK 

V/C 

RANK 

HOUR 

HOUR 

V/C 

INDICATOR 

NUMBER          INTERSECTION  LOCATION 

CAPACITY 

FLOW 

RATIO 

VALUE 

1 

VALLEY  DRIVE  NEAR  COVE  DITCH 

210 

130 

0.62 

89 

2 

HIGHWAY  312  I  McGIRL  ROAD 

1000 

500 

0.50 

77 

3 

OLD  HARDIN  ROAD  t  CLAYTON 

800 

285 

0.36 

61 

4 

JELLISON  ROAD  CURVES 

650 

210 

0.32 

57 

5 

72ND  STREET  U.  AT  R.R.  TRACKS 

596 

190 

0.32 

56 

6 

HIGHWAY  312  &  SHEPHERD  RD 

1300 

370 

0.28 

52 

7 

HIGHWAY  312  i  HUNTLEY  TURNOUT 

900 

230 

0.26 

48 

8 

BENCH  BLVD.  &  TWO  MOON  PARK 

600 

110 

0.18 

38 

9 

SHEPHERD  RD.  &  SHEPHERD  -ACTON 

1200 

210 

0.18 

37 

10 

72ND  STREET  W.  &  LAUREL  AIRPORT  RD 

1280 

220 

0.17 

37 

11 

CA  ROAD  N.  OF  SCANDIA  ROAD 

312 

45 

0.14 

32 

12 

COBURN  ROAD  I  ROSEBUD  LANE 

900 

95 

0.11 

26 

13 

ROAD  15N  NORTH  OF  HWY  312 

800 

75 

0.09 

24 

14 

BLUE  CREEK  ROAD  &  PRYOR  CREEK  ROAD 

940 

80 

0.09 

22 

15 

NEIBAUR  ROAD  i  64TH  STREET  W. 

1230 

100 

0.08 

22 

16 

GARDEN  AVE.  N.  OF  SUGAR  AVE. 

521 

40 

0.08 

21 

17 

INDIAN  CAVES  ROAD 

262 

20 

0.08 

21 

18 

CENTRAL  AVEUE  &  56TH  STREET  W. 

1250 

80 

0.06 

18 

19 

NEIBAUR  ROAD  &  48TH  STREET  W. 

1240 

75 

0 . 06 

18 

20 

12  MILE  ROAD  &  HOMER  DAVIS  ROAD 

1200 

55 

0.05 

14 

21 

DRURY  LANE  &  HOSKINS  ROAD 

910 

25 

0.03 

10 

22 

OLD  BLUE  CREEK  ROAD 

557 

11 

0.02 

8 

AVERAGE  VALUES 

848 

143 

0.18 

36 

»  CAPACITIES  BASED  ON  LEVEL-OF-SERVICE  "C" 


5.  Sight  Distance  Indicator  -  This  indicator  is  of  significant 
value  in  rural   locations,  especially  at  intersecting  roads.  Even 
though  the  weighting  factor  in  the  hazard  index  computation  is  lou,  it 
is  still   considered  valuable  in  determining  deficiencies  on  unimproved 
county  roads. 

The  data  format  for  using  the  sight  distance  indicator  is  the 
ratio  of  actual   sight  distance  to  desirable  sight  distance.     The  FHUA 
report  presents  the  minimum  stopping  sight  distance  on  uet  pavement 
for  the  various  design  speeds.     Actual   stopping  sight  distance  is  the 
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distance  from  the  drivers  position  to  the  point  uhere  a  stop  may  be 
required  to  avoid  a  hazardous  maneuver  or  direct  collision. 

The  data  format  for  this  indicator  is  the  sight  distance  ratio 
of  actual   over  desirable.     Collection  of  the  sight  distance  data 
requires  field  measurements  of  sight  distance  and  determination  of 
average  travel   speeds.     Figure  6.   presents  a  graphic  plot  of  the  sight 
distance  ratio  versus  the  indicator  value  uhich  ranges  from  0  to  100.. 

Table  8.   is  the  computer  generated  ranking  of  sites  based  on 
this  i  nd  i  cat  or . 


TABLE  8.  SITE  RANKING  BY  SISHT  DISTANCE 

RANK  N  m        IND    S  M        IND    E  m        IND    U  RE9        IND  IND 

NUMBER     INTERSECTION  LOCATION       SD    SD  RATIO  VAL  SD    SD  RATIO  VAL  SO    SO  RATIO  VAL  SO    SO  RATIO  VAL  VAL 

Al  WW  l«  iV  fJM  M  Itf  M  M  .-V  W  ni  M  n  H  V  M  ftf      M  M  »  Al  M  n  W  M  M  MM  M  A/  M JV  .V IV W/U  .-V  M 


1  CENTRAL  AVEUE  4  56TH  STREET  y.lOOO  525 

1.90 

0 

600 

525  1.14 

27 

400 

800 

0.5 

100  400 

800  0.5 

100 

100 

2  COBURN  RD  4  ROSEBUD  LANE 

200  550 

0.36 

100 

250 

550  0.45 

100 

100 

400 

0.25 

100 

0 

100 

3  JELLISQN  ROAD  CURVE 

0 

0 

200 

650 

0.31 

100  200 

650  0.31 

100 

100 

4  OLD  BLUE  CREEK  ROAD 

0 

0 

180 

525 

0.34 

100  180 

525  0.34 

100 

100 

5  VALLEY  DRIVE  NEAR  COVE  DITCH 

150  275 

0.54 

99 

150 

275  0.54 

99 

99 

6  SHEPHERD  RD  4  SHEP.  -  ACTON 

500  600 

0.83 

ji. 

350 

600  0.58 

91 

400 

200 

2.00 

100  500 

525  0.95 

40 

97 

7  CA  ROAD  N.  OF  SCANDIA  ROAD 

300  525 

0.57 

94 

300 

525  0.57 

94 

0 

0 

94 

8  GARDEN  AVE.  N.  OF  SUGAR  AVE. 

120  200 

0.6 

88 

120 

200  0.6 

88 

150 

200 

0.75 

62  150 

200  0.75 

62 

88 

9  BENCH  BLVD.  4  TyO  MOON  PARK 

1000  550 

1.81 

i. 

300 

550  0.54 

99 

300 

275 

1.09 

30  350 

275  1.27 

20 

76 

10  72ND  STREET  y.  AT  R.R.  TRACKS 

350  525 

0.66 

75 

350 

525  0.66 

75 

0 

0 

75 

11  72ND  STREET  y  4  LAUREL  AIR.  RD1500  800 

1.87 

1 

1200 

800  1.5 

11 

300 

525 

0.57 

94  1000 

525  1.90 

0 

66 

12  INDIAN  CAVES  ROAD 

■  0 

0 

200 

275 

0.72 

65  200 

275  0.72 

65 

65 

13  HIGHyAY  312  4  HUNTLEY  APP.  RD 

500  275 

1.82 

2 

0 

2000 

800 

2.50 

0  500 

300  0.63 

32 

55 

14  NEI8AUR  ROAD  4  48TH  STREET  y. 

600  525 

1.14 

27 

400 

525  0.76 

60 

1600 

800 

I 

0  1200 

800  1.5 

11 

49 

15  OLD  HARDIN  ROAD  4  CLAYTON 

150  200 

0.75 

62 

0 

1000 

550 

1.81 

2  1200 

550  2.18 

0 

42 

16  HIGHyAY  312  4  HcGIRL  RD 

500  525 

0.95 

40 

800 

525  1.52 

10 

2000 

800 

2.50 

0  2000 

800  2.50 

0 

30 

17  NEIBAUR  ROAD  4  64TH  STREET  y.  1600  800 

2 

0 

800 

800  1 

37 

800 

525 

1.52 

10  800 

800  1 

37 

28 

18  HIGHyAY  312  4  SHEPHERD  RD 

1100  525 

2.10 

0 

500 

525  0.95 

40 

2000 

800 

2.50 

0  2000 

800  2.50 

0 

27 

19  ROAD  15N  NORTH  OF  HyY  312 

300  200 

1.5 

11 

300 

200  1.5 

11 

11 

20  12  NILE  RD  4  HOHER  DAVIS  RD 

1600  800 

2.00 

0 

1600 

800  2 

0 

800 

525 

1.52 

10  800 

525  1.52 

10 

10 

21  DRURY  LANE  4  HOSKINS  ROAD 

1500  800 

1.87 

* 

1500 

800  1.87 

1 

800 

525 

1.52 

10 

0 

7 

22  BLUE  CREEK  ROAD  4  PRYOR  CR  RD  1500  800 

1.87 

1 

1600 

800  2 

0 

1200 

525 

2.28 

0 

.VWW«««MMMMMM«M.-*  W.V.VW«««««WM«MVMW«M.^I«««MPlM«.VM««WM«rJM«f^ 

AVERAGE  INDICATOR  VALUE  =  60.0 
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6.  Driver  Expectancy  Indicator  -  This  indicator  relates  human 
behavior  factors  to  existing  road  conditions*     The  value  of  this 
indicator  is  realized  in  the  fact  that  the  roaduay  geometries  and 
roadside  culture  are  evaluated  on  a  human  judgement  basis. 

The  data  format  for  the  driver  expectancy  index  is  the  problem 
rating  scale.     Being  a  subjective  indicator,   the  degree  of  expectancy 
is  rated  on  a  scale  from  1  to  6,  and  the  expectancy  rating  varies 
linearly  uith  the  indicator  value  as  shoun  in  Figure  7.  The  expectancy 
rating  form  can  be  found  in  the  FHUA  report  for  further  reference. 

Table  9.   is  the  computer  generated  ranking  of  sites  based  on 
this  indi  cat  or . 


TABLE  9.     SITE  RANKING  BY  DRIVER  EXPECTANCY 


RANK 

NB 

SB 

EB 

WB 

WGTD. 

IND 

NUHBER        INTERSECTION  LOCATION 

RATE 

RATE 

RATE 

RATE 

RATE 

VAL 

1 

CA  ROAD  N.  OF  SCANDIA  ROAD 

6 

6 

6.0 

100 

2 

72ND  STREET  U.  AT  R.R.  TRACKS 

6 

5 

5.5 

92 

3 

BENCH  BLVD.  i  TWO  MOON  PARK 

6 

4 

5.0 

83 

4 

GARDEN  AVE.  N.  OF  SUGAR  AVE. 

5 

5 

5.0 

83 

5 

JELLISON  ROAD  CURVES 

6 

4 

5.0 

83 

6 

INDIAN  CAVES  ROAD 

5 

4 

4.5 

75 

7 

NEIBAUR  ROAD  &  48TH  STREET  U. 

5 

6 

4 

3 

4.5 

75 

8 

VALLEY  DRIVE  NEAR  COVE  DITCH 

5 

4 

4.5 

75 

9 

HIGHWAY  312  &  HUNTLEY  TURNOUT 

4 

6 

3 

4.3 

72 

10 

72ND  STREET  U.  &  LAUREL  AIRPORT  RD 

4 

4 

4 

5 

4.3 

71 

11 

COBURN  ROAD  &  ROSEBUD  LANE 

4 

2 

6 

4.0 

67 

12 

HIGHWAY  312  &  SHEPHERD  RD 

4 

3 

5 

4 

4.0 

67 

13 

SHEPHERD  RD.  &  SHEPHERD  -ACTON 

5 

5 

3 

3 

4.0 

67 

14 

NEIBAUR  ROAD  &  64TH  STREET  U. 

4 

3 

5 

3 

3.8 

63 

15 

HIGHWAY  312  &  McGIRL  ROAD 

3 

4 

4 

3 

3.5 

58 

16 

OLD  BLUE  CREEK  ROAD 

4 

3 

3.5 

58 

17 

ROAD  15N  NORTH  OF  HWY  312 

3 

4 

3.5 

58 

18 

CENTRAL  AVENUE  8.  56TH  STREET  W. 

3 

3 

3 

4 

3.3 

54 

19 

OLD  HARDIN  ROAD  &  CLAYTON 

3 

3 

3.0 

50 

20 

12  MILE  ROAD  &  HOMER  DAVIS  ROAD 

2 

4 

3 

2 

2.8 

46 

21 

BLUE  CREEK  ROAD  8.  PRYOR  CREEK  ROAD 

3 

3 

2 

2.7 

44 

22 

DRURY  LANE  &  HOSKINS  ROAD 

3 

3 

2 

2.7 

44 

AVERAGE  INDICATOR  VALUE  67.6 
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7.  Information  System  Deficiencies  Indicator  -  This  indicator 
also  provides  a  value  or  subjective  judgement  on  the  sufficiency  of 
traffic  control  devices  uhich  transfer  necessary  information  to  the 
operator. 

The  data  format  for  the  information  system  deficiencies 
indicator  is  similar  to  that  of  the  driver  expectancy  indicator  in 
that  a  value  form  is  used  to  provide  a  rating  betueen  1  and  6.  The 
rating  for  this  indicator  is  also  plotted  linearly  betueen  the 
indicator  range  values  of  0  and  100  and  is  shoun  on  Figure  8.  The 
value  rating  form  is  for  the  information  system  deficiencies 
indicator.     It   is  also  presented  in  the  FHUA  report  for  further 
reference. 

Table  10.  is  the  computer  generated  ranking  of  sites  based  on 
this  indicator. 


TABLE  10.     SITE  RANKING  BY  INFORMATION  DEFICIENCY 


RANK 

NB 

SB 

EB 

UB 

UGTD. 

IND 

NUMBER        INTERSECTION  LOCATION 

RATE 

RATE 

RATE 

RATE 

RATE 

VAL 

1 

INDIAN  CAVES  ROAD 

6 

6 

6.0 

100 

2 

OLD  BLUE  CREEK  ROAD 

6 

6 

6.0 

100 

3 

CA  ROAD  N.  OF  SCANDIA  ROAD 

5 

5 

5.0 

83 

4 

VALLEY  DRIVE  NEAR  COVE  DITCH 

5 

5 

5.0 

83 

5 

72ND  STREET  U.  AT  R.R.  TRACKS 

4 

5 

4.5 

75 

6 

HIGHUAY  312  &  HUNTLEY  TURNOUT 

5 

4 

4 

4.3 

72 

7 

72ND  STREET  U.  &  LAUREL  AIRPORT  RD 

4 

4 

3 

5 

4.0 

67 

8 

BENCH  BLVD.  &  TUO  MOON  PARK 

4 

4 

4.0 

67 

9 

GARDEN  AVE.  N.  OF  SUGAR  AVE. 

4 

4 

4.0 

67 

10 

NEIBAUR  ROAD  &  48TH  STREET  U. 

2 

4 

5 

5 

4.0 

67 

11 

NEIBAUR  ROAD  I  64TH  STREET  U. 

5 

5 

3 

3 

4.0 

67 

12 

OLD  HARDIN  ROAD  &  CLAYTON 

4 

4 

4.0 

67 

13 

ROAD  15N  NORTH  OF  HUY  312 

4 

4 

4.0 

67 

14 

BLUE  CREEK  ROAD  I  PRYOR  CREEK  ROAD 

4 

4 

3 

3.7 

61 

15 

12  MILE  ROAD  &  HOMER  DAVIS  ROAD 

4 

4 

3 

3 

3.5 

58 

16 

CENTRAL  AVEUE  I  56TH  STREET  U. 

3 

3 

4 

4 

3.5 

58 

17 

HIGHUAY  312  I  McGIRL  ROAD 

4 

4 

3 

3 

3.5 

58 

18 

HIGHUAY  312  &  SHEPHERD  RD 

3 

3 

5 

3 

3.5 

58 

19 

COBURN  ROAD  I  ROSEBUD  LANE 

4 

4 

2 

3.3 

56 

20 

DRURY  LANE  I  HOSKINS  ROAD 

4 

4 

2 

3.3 

56 

21 

SHEPHERD  RD.  &  SHEPHERD  -ACTON 

3 

4 

3 

2 

3.0 

50 

22 

JELLISON  ROAD  CURVES 

2 

2 

2.0 

33 

AVERAGE  INDICATOR  VALUE  =  66.8 
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HAZARD  RANKING 

Once  all  of  the  data  had  been  collected  and  the  indicator  values 
computed,   indicator  values  and  necessary  data  uere  transferred  to  the 
hazard  index  computation  matrix.     Each  indicator  is  ueighted  in 
accordance  uith  the  FHUA  report.     The  weighting  factors  are  fractional 
portions  of  unity.     Uhen  all   nine  indicators  established  in  FHUA 
report  are  used,  the  sum  of  ueights  is  equal   to  one.     In  the  case  of 
Yelloustone  County,  tuo  indicators  uere  omitted,  the  Traffic  Conflict 
Indicator  and  the  Erratic  Maneuvers  Indicator.     Their  exclusion  from 
the  study  uas  not  felt  to  be  any  deterrent   in  the  ranking  of  hazardous 
sites.  The  use  of  seven  indicators  provides  an  88.65;  confidence  in 
strength  of  evaluation. 

Based  on  the  hazard  analysis  for  each  site,  a  matrix  of 
indicator  values  and  final  hazard  index  ratings  uas  constructed  on  the 
Lotus  system  a  hazard  index  ranking  uas  completed.     Table  11.  lists 
this  ranking  by  site  number,   location,   indicator  values  and  hazard 
index.     Also  shoun  is  statistical   information  for  the  indicator  values 
and  hazard  index. 

During  the  process  of  field  data  collection  and  subsequent 
indicator  computations,   it  uas  discovered  that  the  tuo  entirely 
subjective  indicators  could  vary  uidely  betueen  consecutive  analyses 
among  non-experienced  observers.     Yelloustone  County  uill  most  likely 
retain  traffic  personnel  uho  uill   update  the  high  hazard  priority  list 
and  therefore  these  indicators  should  remain  as  part  of  the  hazard 
index  rank i ng . 
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TABLE  11.  SITE  RANKING  BY  HAZARD  INDEX  VALUES  -  SUHflARY  OF  INDICATOR  VALUES 


t  OF  ACC.  ACC.  RATE     SEVERITY  V/C  RATIO  SI5HT  DIST    EXPECT.    INFO  DEP.  TOTAL 


RANK                                      IND  PART  IND  PART  IND  PART  IND  PART  INO  PART  IND  PART  IND  PART  HAZARD 

NUHBER  INTERSECTION  LOCATION             VAL  H.I.  VAL  H.I.  VAL  H.I.  VAL  H.I.  VAL  H.I.  VAL  H.I.  VAL  H.I.  INDEX 

M  M  M  JH  W  W  lU  a;  M  »  IV  W  ftf  Mftf  IV  V  M  M  Al  JW  »  M  AI JV  »  W  V  ATitf  N.'Vra  J>/ffin  ai  MAf  IV  M  r/ISM 

»  RELATIVES  yEISHTS  :             0.163  0.224  0.190  0.082  0.074       0.148       0.115  1.000 


1  OLD  BLUE  CREEK  ROAD 

50 

8.15 

100 

22.40 

100 

19.00 

8 

0.66 

100 

7.40 

58 

8.58 

100 

11.50 

77.69 

2  INDIAN  CAVES  ROAD 

50 

8.15 

100 

22.40 

62 

11.78 

21 

1.72 

65 

4.81 

75 

11.10 

100 

11.50 

71.46 

3  BENCH  BLVD.  i  THO  I100N  PARK 

69 

11.25 

100 

22.40 

45 

8.55 

38 

3.12 

76 

5.62 

83 

12.28 

67 

7.71 

70.93 

4  72ND  STREET  y.  AT  R.R.  TRACKS 

54 

8.80 

47 

10.53 

100 

19.00 

56 

4.59 

75 

5.55 

92 

13.62 

75 

3.63 

70.71 

5  CA  ROAD  N.  OF  SCANDIA  ROAD 

40 

6.52 

78 

17.47 

66 

12.54 

32 

2.62 

94 

6.96 

100 

14.80 

83 

9.55 

70.46 

6  GARDEN  AVE.  N.  OF  SUGAR  AVE. 

58 

9.45 

100 

22.40 

40 

7.60 

21 

1.72 

88 

6.51 

83 

12.28 

67 

7.71 

67.68 

7  CENTRAL  AVENUE  i  56TH  STREET  y. 

58 

9.45 

95 

21.28 

63 

11.97 

18 

1.48 

100 

7.40 

54 

7.99 

58 

6.67 

66.24 

8  VALLEY  DRIVE  NEAR  COVE  DITCH 

50 

8.15 

51 

11.42 

50 

9.50 

89 

7.30 

99 

7.33 

75 

11.10 

83 

9.55 

64.34 

9  SHEPHERD  RD.  i  SHEPHERD  -ACTON 

TO 

(  i. 

11.74 

69 

15.46 

53 

10.07 

37 

3.03 

97 

7.18 

67 

9.92 

50 

5.75 

63.14 

10  HISHyAY  312  i  HUNTLEY  TURNOUT 

50 

3.15 

33 

7.39 

100 

19.00 

48 

3.94 

55 

4.07 

72 

10.66 

72 

3.28 

61.48 

11  HISHyAY  312  i  SHEPHERD  RD 

64 

10.43 

36 

8.06 

100 

19.00 

52 

4.26 

27 

2.00 

67 

9.92 

58 

6.67 

60.34 

12  JELLISON  ROAD  CURVES 

64 

10.43 

55 

12.32 

48 

9.12 

57 

4.67 

100 

7.40 

83 

12.28 

33 

3.80 

60.03 

13  NEIBAUR  ROAD  i  43TH  STREET  y. 

50 

8.15 

78 

17.47 

50 

9.50 

18 

1.48 

49 

3.63 

75 

11.10 

67 

7.71 

59.03 

14  72ND  STREET  y.  5  LAUREL  AIRPORT 

54 

8.80 

63 

14.11 

45 

8.55 

37 

3.03 

66 

4.88 

71 

10.51 

67 

7.71 

57.60 

15  DRURY  LANE  i  HOSKINS  ROAD 

45 

7.34 

100 

22.40 

60 

11.40 

10 

0.82 

7 

0.52 

44 

6.51 

56 

6.44 

55.43 

16  HISHyAY  312  i  HcSIRL  ROAD 

72 

11.74 

34 

7.62 

60 

11.40 

77 

6.31 

30 

2.22 

58 

8.58 

58 

6.67 

54.54 

17  ROAD  15N  NORTH  OF  HyY  312 

50 

8.15 

78 

17.47 

42 

7.98 

24 

1.97 

11 

0.81 

58 

3.58 

67 

7.71 

52.67 

18  COBURN  ROAD  i  ROSEBUD  LANE 

45 

7.34 

55 

12.32 

31 

5.89 

26 

2.13 

100 

7.40 

67 

9.92 

56 

6.44 

51.43 

19  OLD  HARDIN  ROAD  5  CLAYTON 

61 

9.94 

40 

8.96 

49 

9.31 

61 

5.00 

42 

3.11 

50 

7.40 

67 

7.71 

51.43 

20  NEIBAUR  ROAD  d  64TH  STREET  y. 

45 

7.34 

54 

12.10 

53 

10.07 

1.80 

28 

2.07 

63 

9.32 

67 

7.71 

50.41 

21  12  NILE  ROAD  i  HORER  DAVIS  ROAD 

45. 

7.34 

82 

18.37 

45 

8.55 

14 

1.15 

10 

0.74 

46 

6.81 

58 

6.67 

49.62 

22  BLUE  CREEK  ROAD  i  PRYOR  CREEK  RD 

40 

6.52 

51 

11.42 

58 

11.02 

1.80 

l 

0.15 

44 

6.51 

61 

7.02 

44.44 

.VN.VMMWWMrvarMfVfWnXf  iV»r/JVA/JV.V.VRI»AriVA/IVItf  IU»MMMJUW«MMMMMrW 

AVERAGE  VALUES  :          53.9  8.79  68.1  15.26  60.0  11.40  35.8  2.94  60.0  4.44  67.5  9.99  66.8  7.68  60.50 
STANDARD  DEVIATIONS  :        9.5  1.54  23.4  5.26  20.5  3.90  21.3  1.75  34.5  2.56  14.9  2.21  14.8  1.70  8.56 


♦  SINCE  2  CONFLICT  INDICATORS  yERE  OHHITTED  FROM  THE  PROCEDURE, 
THE  PUBLISHED  yEISHT  FACTORS  yERE  DIVIDED  BY  .386  TO  ADJUST  FOR 
THE  RELATIVE  STRENGTH  OF  EVALUATION. 
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EX  PLANATXON    OF     X  M  P  ROVs^EMENTS 

The  recommended  improvements  presented  uithin  this  report  are  of 
tuo  types.  Short  term  improvements  indicate  the  minimum  amount  of 
upgrading  or  modifications  necessary  to  increase  driver  expectancy  and 
to  update  the  site  to  current  standards.  Long  term  improvements  are 
normally  considered  viable  uhen  severe  conditions  at  the  site  prevent 
short  term  improvements  from  completely  satisfying  the  control 
measures  necessary  to  prevent  future  problems.  Since  all   of  the  long 
term  improvements  are  dependant  upon  significant  changes  in  the  future 
operations  and  most  of  the  sites  uere  not  of  a  nature  that  reliable 
predictions  could  be  made,  no  costs  or  project  ranking  uas  completed. 
Han/  of  the  recommended  improvements  have  sufficient   latitude  so  that 
alternative  measures  could  be  suggested  during  design.  The  selection 
of  recommended  improvements  uas  based  on  subjective  engineering 
j  udgement . 

At  numerous  sites  it  uas  noted  that  many  traffic  control  devices 
uere  not  in  compliance  uith  flUTCD.  There  uere  also  several  locations 
uhere  deficiencies  may  be  critical  and  should  be  corrected  as  soon  as 
possible.  In  some  cases,  the  recommended  improvements  uill  require 
precise  layout  in  the  field  and  an  experienced  traffic  engineer  should 
be  consulted  to  ensure  that  the  improvements  are  constructed  in 
accordance  uith  the  intent  of  the  planned  improvements. 

The  improvement  sketches  in  all   cases  should  not  be  considered 
design  plans.  Those  drauings  are  preliminary  and  are  intended  to 
present  the  improvement  concepts  only  in  enough  detail   to  provide  a 
general   idea  of  the  costs  uhich  could  be  anticipated.   In  some  cases, 
detailed  survey  data  and  design  research  uill   be  necessary  prior  to 
preparation  of  final  plans. 
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BENEFXT/COST     RAT X OS 

Costs  -  are  developed  by  preliminary  estimation  of  required 
quantities  based  either  on  current  prices  as  tabulated  from  average 
bid  prices  of  similar  projects  or,  uhere  applicable,  on  prices 
established  by  Montana  Department  of  Highuays  Project  Planning 
Section.     The  costs  should  in  no  uay  be  considered  a  quote  or  final 

estimate  of  actual  uork. 

The  follouing  are  traffic  control   devices  and  allouable  costs 
that  are  eligible  for  funding  by  the  Montana  Department  of  Highuays 
through  their  Off-System  Safety  Program: 


A.  Signs: 


1. 

1  square  foot  to  6 

square  feet 

-  $ 

100.00 

2. 

6.1  square  feet  to 

10  square  feet 

-  $ 

140.00 

3. 

10.1  square  feet  to 

20  square  feet 

$ 

170.00 

4. 

supplementary  sign 

on  same  post 

-  $ 

50.00 

B.  Del ineators : 

1.  Design  ""A"  metal   posts  -  $  9.25 

2.  Design  "A"  flexible  posts-6'  -  $  20.00 

3.  Design  "A"  flexible  posts-27"  -  $  6.00 

C.  Guardrai 1 : 

1.  Neu  "U"  Beam  rail     (per  foot)  -  $  8.00 

2.  "U"  Beam  end  treatment     (each)  -  $1,000.00 

3.  Neu  concrete  rail     (per  foot)  -  $  16.00 

4.  Neu  concrete  end  tapers  (per  foot)  -  $  16.00 
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Even  though  Yelloustone  County  maintenance  creus  are  capable  of 
performing  a  good  deal  of  uork,  costs  related  to  physical   changes  in 
the  roaduay  section  are  based  on  contract  prices  in  order  to 
correlate  with  costs  requiring  contract  bid  letting.     The  costs  do 
not  include  administrative,  engineering  or  field  layout  for  the 
recommended  improvements  uhich  uould  require  bid  letting. 
Engineering  design  uill  generally  be  required  to  produce  contract 
plans  and  specifications.     These  costs  should  be  evaluated  prior  to 
planning  improvement  projects. 

Benefits  -  are  estimated  by  applying  accident  reduction 
forecasts  based  on  the  type  of  improvement  recommended.  The 
forecasts  are  based  on  the  subjective  evaluation  by  an  experienced 
traffic  engineer.     This  evaluation  is  aided  by  knouledge  of  accident 
experience  at  similar  intersections  uith  the  improvements  existing. 
Also  statistical   studies  relating  certain  improvements  to  accident 
reduction  are  used  as  a  guide  ie,  Roy  Jorgenson  and  Associates, 
"Evaluation  of  Criteria  for  Safety  Improvements  on  the  Highuay" 
(Uashington,  D.C.:  U.S.     Bureau  of  Public  Roads,  Office  of  Highuay 
Safety,   1966.  p.  316). 

The  forecasted  reduction  is  expressed  as  a  percentage  of  each 
type  of  accident.     This  percentage  is  multiplied  by  the  percentage  of 
all  accidents  represented  by  each  type.     The  total   percent  reduction 
of  all  accidents  at  each  site  is  the  sum  of  all  accidents  reduction 
percentages  for  each  type. 
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The  method  used  to  compute  benefits  in  this  study  follous  the 
Montana  Department  of  Highuays  procedures.     Those  procedures  uere 
programmed  for  the  Lotus  123  Computer  Softuare  uhich  provides  a 
tabular  summary  of  all  variables  in  the  computation. 

If  applied  consistently,  the  economic  benefit  computation  uill 
provide  a  realistic  estimate  of  average  economic  savings  to  the 
general   society.     The  benefit  amount  should  not  be  interpreted  as  a 
dollar  value  that  Yelloustone  County  uill   receive  as  a  result  of 
dollar  outlay.     It  is  a  figure  used  to  quantify  the  economic  benefit 
to  society  that  uould  occur  if  a  certain  number  of  accidents  did  not 
occur . 

Ratio  -  of  benefits  to  cost  provides  a  reference  as  to  the  value 
of  the  recommended  improvements.     It  is  the  desire  of  any  improvement 
project  to  have  a  benefit-cost   (B/C)  ratio  in  excess  of  1.0.     If  the 
B/C  is  less  than  1.0  the  project  uould  have  questionable 
justification.     In  this  study,  only  the  Coburn  Road  -  Rosebud  Lane 
site  has  a  B/C  less  than  1.0.     Therefore  it  should  not  be  considered 
in  the  final   list  of  improvement  projects.     Table  10  is  a  computer 
generated  summary  of  the  B/C  ranking  for  the  tuenty  sites. 
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TABLE  12.  SITE  RANKING  Bf  BENEFIT/COST  RATIOS  -  CALCULATION  SUHHARY 


' «  w  w  fi  fd  TJFjTan  « .V  «  rj    w  r 


if  .'J  w  « .-J  «  nfiHnriTHfsnNramiMHtinrjrjrjrtmrineiriraeirnivf3NrietrtNfa?4fi?iFj    n  n  fj  n  .v  w  «  w  .-J  «  «  «  «  «  w  .v  .v  «  « .v  fj.'jivrnnn  n  w  «  «  w  ,v  w  «  n  t»  «  «  /j  n  .v  «  « u  rt  n  u  .v  n  -v  n 


COSTS 


E  F  I  T  S 


SITE  LOCATION 


CAPITOL  E9UIV 
PROJ  COST  ANNUAL 
LIFE  IHPROVE  COST 


ANNUAL  TOTAL 
«AINT.  ANNUAL 
COST  CH.  COST 


■J  »  rj  rj  ftn       rj  rj  rj  ft  ft  fj  ft  ft  ft  ft  ft  ft  rt  ft  ft  ft  ft  f. 


t  ft  ft  ft  ft  ft  f 


ANNUAL 

Afi  AN  PFI  Fpd  BENEFIT  RATIO  VAL 


1  DPURY  LANE  h  HOSKINS  ROAD 

5 

$1,030 

$272 

$50 

$322 

$25,270  0.75  n.25 

40Z 

$7,803 

24.27 

100 

2  CENTRAL  AVENUE  S  5&TH  STREET  y. 

? 

J 

$1,630 

$430 

$100 

$530 

$25,270  1.50  0.25 

30? 

202 

$11,795 

100 

3  BLUE  CREEK  ROAD  J  PRYOR  CREEK  ROAD 

C 

$900 

$237 

$50 

$287 

$25,270  0.50  0.25 

351 

352 

$4,699  16.35 

93 

4  72N0  STREET  «.  S  LAUREL  AIRPORT  RD 

5 

$2,270 

$599 

$100 

$699 

$25,270  1.00  1.75 

351 

342 

$10,099 

14.45 

59 

5  BENCH  BLVD.  d  TyO  HOCN  PARK 

J 

$2,900 

$765 

$100 

$865 

$25,270  0.75  2.00 

501 

JJtt 

$10,914 

12.62 

84 

6  CA  ROAD  N.  OF  SCANDIA  ROAD 

$2,420 

$638 

$50 

$688 

$25,270  0.75  0.00 

40Z 

02 

$7,808 

11.34 

SI 

7  NEIBAUER  ROAD  i  48TH  STREET  y. 

5 

$1,600 

$422 

$100 

$522 

$25,270  0.50  0.75 

402 

402 

$5,700 

10.92 

30 

8  INDIAN  CAVES  ROAD 

5 

$3,320 

$876 

$50 

$926 

$25,270  1.00  0.25 

402 

$9,275  10.02 

^  n 

f  / 

9  HISHyAY  312  i  flcSIRL  ROAD 

10 

$12,760 

$2,077 

$400 

$2,477 

$25,270  2.00  1.00 

401 

402 

$21,481 

8.67 

10  HISHHAY  312  i  SHEPHERD  RD 

$7,160 

$1,471 

$200 

$1,671 

$25,270  1.00  1.25 

451 

352 

$12,434 

7.44 

67 

11  12  HILE  ROAD  4  HOHER  DAVIS 

$240 

$63 

$100 

$163 

$25,270  0.25  0.75 

151 

152 

$1,161 

7.11 

65 

12  NEIBAUER  ROAD  4  64TH  STREET  y. 

5 

$940 

$248 

$100 

$348 

$25,270  0.25  0.50 

m 

302 

$2,199 

6.32 

61 

13  OLD  HARDIN  ROAD  4  CLAYTON 

c 

J 

$1,320 

$348 

$100 

$448 

$25,270  0.75  1.25 

\2l 

132 

$2,552 

5.69 

58 

14  OLD  BLUE  CREEK  ROAD 

10 

$7,670 

$1,248 

$50 

$1,298 

$25,270  0.50  0.75 

40Z 

272 

$5,536 

4.26 

48 

15  72ND  STREET  y.  AT  R.R.  TRACKS 

5 

$4,960 

$1,308 

$100 

$1,408 

$25,270  0.75  0.75 

in 

202 

$5,850 

4.15 

47 

16  SHEPHERD  RD.  4  SHEPHERD  -ACTON 

41; 

$17,110 

$2,250 

$800 

$3,050 

$25,270  1.50  1.50 

302 

302 

$12,454 

4.08 

47 

17  VALLEY  DRIVE  NEAR  COVE  DITCH 

5 

$4,260 

$1,124 

$400 

$1,524 

$25,270  0.50  0.75 

35i 

272 

$4,885 

3.21 

39 

18  JELLISON  ROAD  CURVES 

15 

$11,770 

$1,547 

$200 

$1,747 

$25,270  0.75  1.50 

252 

$5,498 

3.15 

38 

19  GARDEN  AVE.  N.  OF  SUGAR  AVE. 

10 

$6,920 

$1,126 

$100 

$1,226 

$25,270  0.25  1.50 

402 

332 

$3,426 

2.79 

34 

20  HIGHWAY  312  4  HUNTLEY  TURNOUT 

15 

$13,620 

$1,791 

$400 

$2,191 

$25,270  0.75  0.50 

202 

402 

$4,234 

1.93 

21  ROAD  15N  NORTH  OF  'M  312 

5 

$5,100 

$1,345 

$300 

$1,645 

$25,270  0.25  1.00 

402 

$3,015 

1.83 

20 

22  COBURN  ROAD  4  ROSEBUD  LANE 

10 

$10,400 

$1,693 

$500 

$2,193 

$25,270  0.00  1.00 

302 

302 

$494 

0.23 

0 

fjntriairinrjfutittnurittiTtftrjnfini  .v  ft  rj  rj  rj  nmrj  n  «  rjejtinan  rj  w  jw 


TOTALS  ! 
AVERAGES 


•■$120,300  $21,878  $4,350  $26,228 
7.3     $5,468      $994     $198  $1,192 


$153,317 

$6,968.95  8.32  60.1 


COMPOUNDED  INTEREST  RATE  :  102 

COST  OF  FATAL  ACCIDENT  :  $240,000  (1986  NATIONAL  SAFETY  COUNCIL  DATA) 

COST  OF  INJURY  ACCIDENT  :  $10,800 

COST  OF  PROPERTY  DAMAGE  ACCIDENT  ;  $1,600 

I/F  RATIO  PRIMARY  :  17.2 

I/F  RATIO  SECONDARY  :  14.8 

ADTa/ADTb  :  1.03  hVALUES  FROM  HDOH  SAFETY  SECTION« 
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PRXORXTY  INDEX 

The  ranking  of  site  improvement  priorities  cannot  be  directly 
dependent  on  the  hazard  ranking  of  the  tuenty  sites.     The  value  of 
the  improvements  must  enter  into  the  priority  listing  in  the  form  of 
the  benefit/cost  ratio  (B/C) .     The  method  of  developing  a  composite 
Hazard  Index  -  B/C  listing  must  not  be  dependent  on  the  number  of 
locations  studied.     Therefore,  a  correlation  of  scale  betueen  the  B/C 
ratio  and  hazard  indicator  value  uas  developed  on  the  follouing 
assumpt  ions: 

1.  The  contributing  conditions  creating  hazards  at  each  site  and 
the  resulting  hazard  ranking  is  relatively  independent  of  the  cost  of 
correcting  these  conditions. 

2.  Benefits  to  be  derived  from  the  correcting  hazardous 
situations  at  each  site  is  indirectly  proportional   to  the  degree  of 
hazar dness . 

3.  The  benefit-cost  ratio,  by  virtue  of  benefit  computation,  is 
indirectly  proportional   to  the  number  of  accidents  indicator  and 
severity  indicator,  both  of  uhich  are  curvilinear  functions. 

4.  The  benefit-cost  ratios  can  be  rated  on  a  scale  of  0  to  100 
based  on  a  curvilinear  function. 

5.  The  B/C  ratio  df  1.0  is  equivalent  to  an  indicator  value  of  0 
and  the  upper  limit   (indicator  value  =  100)  must  be  chosen  to 
encompass  the  majority  of  sites.     In  this  case  a  B/C  of  20.0  assumes 
the  indicator  value  of  100. 

Based  on  these  assumptions  a  graphic  plot  of  the  B/C  ratio 
versus  B/C  indicator  value  has  been  established  and  it   is  shoun  in 
Figure  9.     Since  it  has  been  graphed  on  semi-log  paper  the  line 
appears  1 i  near . 
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Since  the  relative  ueighting  of  benefit-costs  and  hazardness  is 
a  controversial  subject  uhich  uould  require  research  beyond  the  scope 
of  this  report,  it  is  felt  that  the  priority  index  should  be  based  on 
33*4  ueighting  for  the  benefit-cost  ratio  and  675^  ueight  on  the  hazard 
index.     Therefore,  to  establish  a  priority  index  the  follouing 
formula  has  been  devised: 

Priority  Index  =  (Hazard  Index)  x  (0.67) 
+  (Cost-Benefit  Indicator)  x  (0.33) 

Table  13.   is  the  computer  generated  summary  of  priority  ranking 
based  on  the  composite  hazard  index  -  benefit/cost  index  values. 

It  should  be  noted  that  the  priority  list  contains  only  short 
term  improvements.     Since  all   long  term  improvements  uere  not 
practical   based  on  future  conditions  of  volume  and  use,  no  priority 
listing  for  long  term  improvements  uas  assembled. 

TABLE  13.     SITE  RANKING  BY  PRIORITY  INDEX  -  CALCULATION  SUMMARY 


PRIORITY  HAZARD  WEIGHTED  BEN/COST  WEIGHTED  PRIORITY 


NUMBER 

INTERSECTION  LOCATION 

INDEX 

VALUE 

INDEX 

VALUE 

INDEX 

1 

CENTRAL  AUENUE  &  56TH  STREET  W. 

66 

.24 

44. 

38 

100 

33.00 

77. 

38 

2 

BENCH  BLVD.  &  TWO  MOON  PARK 

70 

.93 

47. 

52 

84 

27.72 

75. 

24 

3 

CA  ROAD  N.  OF  SCANDIA  ROAD 

70 

.46 

47. 

21 

81 

26. 

73 

73. 

94 

4 

INDIAN  CAVES  ROAD 

71 

.46 

47. 

88 

77 

25. 

41 

73. 

29 

5 

DRURY  LANE  &  HOSKINS  ROAD 

55 

.43 

37. 

14 

100 

33. 

00 

70. 

14 

6 

72ND  STREET  U.  &  LAUREL  AIRPORT 

RD 

57 

.60 

38. 

59 

89 

29. 

37 

67. 

96 

7 

OLD  BLUE  CREEK  ROAD 

77 

.69 

52. 

05 

48 

15. 

84 

67. 

89 

8 

NEIBAUER  ROAD  &  48TH  STREET  W. 

59 

.03 

39. 

55 

80 

26. 

40 

65. 

95 

9 

72ND  STREET  W.  AT  R.R.  TRACKS 

70 

.71 

47. 

38 

47 

15. 

51 

62. 

89 

10 

HIGHWAY  312  &  SHEPHERD  RD  » 

60 

.34 

40. 

43 

67 

22. 

11 

62. 

54 

11 

BLUE  CREEK  ROAD  &  PRYOR  CREEK  ROAD 

44 

.44 

29. 

77 

93 

30. 

69 

60. 

46 

12 

HIGHWAY  312  &  McGIRL  ROAD  » 

54 

.54 

36. 

54 

72 

23. 

76 

60. 

30 

13 

SHEPHERD  RD.  &  SHEPHERD  -ACTON 

63 

.14 

42. 

30 

47 

15. 

51 

57. 

81 

14 

GARDEN  AVE.  N.  OF  SUGAR  AVE. 

67 

.68 

45. 

35 

34 

11 . 

22 

56. 

57 

15 

VALLEY  DRIVE  NEAR  COVE  DITCH 

64 

.34 

43. 

11 

39 

12. 

87 

55. 

98 

16 

12  HILE  ROAD  i  HOMER  DAVIS  ROAD 

49 

.62 

33. 

25 

65 

21 . 

45 

54. 

70 

17 

NEIBAUER  ROAD  &  64TH  STREET  W. 

50 

.41 

33. 

77 

61 

20. 

13 

53. 

90 

18 

OLD  HARDIN  ROAD  &  CLAYTON 

51 

.43 

34. 

46 

58 

19. 

14 

53. 

60 

19 

JELLISON  ROAD  CURVES  » 

60 

.03 

40. 

22 

38 

12, 

54 

52. 

76 

20 

HIGHWAY  312  i  HUNTLEY  TURNOUT  » 

61 

.48 

41 . 

19 

22 

7. 

26 

48. 

45 

21 

ROAD  15N  NORTH  OF  HWY  312 

52 

.67 

35. 

29 

20 

6. 

60 

41 . 

89 

22 

COBURN  ROAD  &  ROSEBUD  LANE  » 

51 

.43 

34. 

46 

0 

0. 

00 

34. 

46 

AVERAGE  VALUES  .: 

60 

.50 

40. 

54 

60.09 

19. 

83 

60. 

37 

STANDARD  DEVIATIONS  : 

8 

.56 

5. 

73 

26.79 

8. 

84 

10. 

63 

PRIORITY  INDEX  =  (HAZARD  IND.x 

.67) 

•♦• 

(BEN/COST 

INO 

.X  .33) 

»  SIGNIFIES  THOSE  SITES  CARRIED  OVER  FROM  THE  1985  STUDY 
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XnPLEMENTATXON 

Uithin  Table  14,  the  priority  lists  have  been  arranged  in  a 
manner  that  budget  considerations  can  readily  be  applied  in  the 
decision  to  proceed  uith  improvements.     The  priority  ranking  should 
be  the  major  consideration  in  selecting  uhich  sites  uill   be  receiving 
funds  first.     The  listing  assumes  that  eligible  project  costs  uill  be 
funded  by  the  MDOH  Off-System  Safety  funds.     The  MDOH  funding  limit 
is  less  than  $  10,000  per  project  period,   or  else  formal   bid  letting 
procedures  uould  be  required  by  MDOH.     This  figure  is  used  as  the 
criteria  to  define  the  construction  groupings.     The  estimated  costs 
not  covered  by  MDOH  funds  are  considered  County  funding  requirements. 
If  Yelloustone  County  performs  this  uork,   the  actual   costs  uould 
probably  be  much  less. 

There  is  no  timetable  given  for  these  improvements.     It  may  be 
conceivable  that  MDOH  could  fund  more  than  one  of  the  site  groups  in 
a  single  year  depending  on  available  funding.     The  County  uill  uant 
to  request  funding  f rofni    MDOH  by  submitting  this  report   to  Robert 
Champion,  P.E.,  Administrator,  Project  Development  Coordinator. 


f 
) 


36 


TABLE  14    PROJECT  IMPLEMENTATION  GROUPINGS 


M  n  o  u 
n.u.u.n. 

PRIORITY 

L  Uo  1 

r  ni  iKIT  V 
L  uun 1  T 

NUMBER 

LOCATION 

ESTIMATE 

FUNDS 

FUNDS 

1 

CENTRAL  AVENUE  I  56TH  STREET  U. 

$1,630.00 

$940.00 

690.00 

2 

BENCH  BLVD.  &  TWO  MOON  PARK 

$2,900.00 

$1,910.00 

990.00 

3 

CA  ROAD  N.  OF  SCANDIA  ROAD 

$2,420  00 

$?.?An  no 

160  00 

4 

INDIAN  CAVES  ROAD 

$3,320  on 

0  00 

5 

DRURY  LANE  &  HOSKINS  ROAD 

$1 . 030  nn 

«Ain  nn 

90 1 U . UU 

420  00 

CONSTRUCTION  GROUP  »1     TOTALS  = 

■Pill  ouu .  uu 

«Q - n^n  nn 
9  7,  u*<u .  uu 

«7 . 7An  nn 
9^ , ^ou « uu 

6 

72ND  STREET  U.  &  LAUREL  AIRPORT  RD 

«9 . 97n  nn 

*Q7n  nn 

> 7  f  U . UU 

1  "^nn  nn 

X  juu . uu 

7 

OLD  BLUE  CREEK  ROAD 

$7,670.00 

$4,870.00 

2800.00 

8 

NEIBAUER  ROAD  &  48TH  STREET  U. 

$1,600.00 

$940.00 

660.00 

9 

72ND  STREET  U.  AT  R.R.  TRACKS 

$4,960.00 

$1,310.00 

3650.00 

10 

HIGHWAY  312  &  SHEPHERD  RD  * 

$7, 160.00 

$1,860.00 

5300.00 

CONSTRUCTION  GROUP  tt2    TOTALS  = 

CQ  QQn  nn 
97 , 73U . uu 

«i  7 . 71 n  nn 
9 i J i  riu. uu 

11 

BLUE  CREEK  ROAD  &  PRYOR  ROAD 

$900.00 

$660.00 

240.00 

12 

HIGHWAY  312  &  McGIRL  ROAD  » 

$12,760.00 

$3,060.00 

9700.00 

13 

SHEPHERD  RD.  &  SHEPHERD  -ACTON  » 

$17, 110.00 

$400.00 

16710.00 

14 

GARDEN  AVE.  N.  OF  SUGAR  AVE. 

$6,920.00 

$1,860.00 

5060.00 

15 

VALLEY  DRIVE  NEAR  COVE  DITCH 

$4,260.00 

$1,640.00 

2620.00 

16 

12  MILE  ROAD  &  HOMER  DAVIS  ROAD  » 

$240.00 

$0.00 

240.00 

17 

NEIBAUER  ROAD  &  64TH  STREET  U, 

$940.00 

$660.00 

280.00 

18 

OLD  HARDIN  ROAD  &  CLAYTON 

$1,320.00 

$750.00 

570.00 

CONSTRUCTION  GROUP  »3    TOTALS  = 

$44,450.00 

$9,030.00 

$35,420.00 

19 

JELLISON  ROAD  CURVES  » 

$11,770.00 

$680.00 

11090.00 

20 

HIGHWAY  312  &  HUNTLEY  TURNOUT  * 

$13,620.00 

$6, 160.00 

7460.00 

21 

ROAD  15N  NORTH  OF  HWY  312 

$5, 100.00 

$1,720.00 

3380.00 

CONSTRUCTION  GROUP  »4    TOTALS  = 

$30,490.00 

$8,560.00 

$21,930.00 

»  SIGNIFIES  THOSE  SITES  WHICH  ARE  CARRIED  OVER  FROM  1985  STUDY 
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PROGRAM  CONTXNUATXON 


Since  the  basic  format  of  the  study  has  been  outlined  and  an  initial 
priority  list  established,  continuance  of  the  program  is  strongly 
advised*     The  findings  and  recommendations  of  this  study  uill  soon 
become  obsolete  uithout  continued  updating  at   least  on  an  annual 
basi  s . 

The  follouing  recommendations  in  the  continuance  of  the  program 
are  offered  to  Yelloustone  County: 

1.  The  Department  of  Justice  should  continue  to  be  assessed  for 
copies  of  accident  reports. 

2.  One  person  should  be  assessed  uith  the  responsibility  of  the 
program  to  insure  that  all  data  is  being  supplied,  processed  and 
filed. 

3.  An  accident  cluster  map  should  be  maintained. 

4.  Criteria  should  be  developed  for  the  inclusion  of  additional 
sites  to  be  analyzed. 

5.  Coordinate  any  traffic  counting  programs  that  may  exist  or 
establish  a  counting  program. 

6.  Analyze  neu  sites  according  to  the  procedures  of  this  study 
and  include  them  in  the  priority  list  uhen  uarranted. 

All   of  the  data  processing  and  storage  can  be  handled  by  the 
Lotus  123  softuare.  If  an  IBM  compatible  computer  is  available  for 
use  by  the  county,  a  copy  of  the  data  disk  has  been  provided. 
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19*35     STUDV    SITE     X  M  P  RO  VEMENTS 

The  follouing  narratives  briefly  outline  the  study's  findings  on 
the  seven  1985  sites  that  remain  in  the  priority  ranking  of  this 
study.     Necessary  improvements  at  the  sites  are  outlined  in  Figures 
10.  at  the  end  of  this  section.     They  are  reproductions  of  original 
drauings  in  the  original   1985  report. 

HIGHUAY  312  -  SHEPHERD  ROAD 

Originally  ranked  number  7  in  the  1985  study,  this  intersection 
continued  to  experience  the  same  type  of  accidents  although  the  rate 
uent  doun  slightly.     Virtual   none  of  the  improvements  recommended 
uere  made.     Revised  construction  costs  for  the  improvements  are 
$7,160.00. 

HIGHUAY  312  -  McGIRL  ROAD 

This  intersection  was  ranked  number  14  in  1985.     A  similar 
number  of  and  type  of  accidents  occurred  in  the  neu  analysis  period. 
None  of  the  recommended  improvements  uere  made  at  this  site.  The 
improvements  shoun  in  Figure  10.  still  apply  and  and  a  cost  of 
$12,760.00  is  estimated. 
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SHEPHERD  ROAD  -  SHEPHERD  ACTON  ROAD 


Ranking  number  8  in  1985,  all   of  the  signing  recommendations 
uere  made.     Houever,  the  pavement  markings  uere  not  revised,  sight 
distances  have  deteriorated  and  the  pedestrian  paths  uere  not 
constructed.     The  accident  rate  has  remained  the  same  but  the  type  of 
accidents  have  changed.     Since  the  signing  uas  only  part  of  the 
required  improvements,  the  other  recommendations  should  be 
implemented  at  an  estimated  cost  of  $17,110.00. 

MILE  ROAD  -  HOMER  DAVIS  ROAD 

The  accident  rate  remained  the  same  at  this  intersection  uhich 
uas  ranked  number  5  in  1985.     Signing  improvements  uere  made  but  none 
of  the  pavement  markings  uere  completed.     The  angle  accidents  at  the 
intersection  uere  eliminated  and  replaced  uith  single  vehicle 
accidents.     The  cost  of  finishing  the  improvements  is  $240.00. 

JELLISON  ROAD  CURVES 

At  a  ranking  of  number  11   in  1985,  Jellison  Road  had  a  history 
of  side  suipe  and  head-on  accidents  due  to  sharp  curves  and  a  narrou 
roaduay.     Host  of  the  signing  improvements  uere  implemented  but  the 
accident  rate  increased.     Sidesuipe  accidents  continued  primarily 
because  the  roaduay  curve  uidening  uas  not  completed.  Also, 
positioning  of  delineation  on  the  curves  uas  not  aligned  correctly. 
Costs  associated  uith  completing  the  improvements  is  estimated  at 
$  13,950.00. 
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HIGHUAY  312  -  HUNTLEY  APPROACH 


None  of  the  improvements  recommended  in  1985  uere  made  at  this 
location.     Ranked  number  19  out  of  20  sites,  the  accident  rate  has 
reduced  slightly  and  the  same  type  of  accidents  continue.  Estimated 
cost  to  complete  improvements  is  $13,620.00. 

COBURN  ROAD  -  ROSEBUD  LANE 

Ranked  number  17  in  1985,  a  significant  reduction  in  accidents 
has  occurred.     Most  of  the  signing  recommendations  uere  implemented 
but  none  of  the  physical   improvements  uere  made.     Cost  of  finishing 
the  improvements  is  estimated  at  $  10,400.00.     The  benefit/cost  ratio 
is  less  than  1.0  at  this  site  and  therefore,  no  additional  project 
should  be  planned  at  this  location.     Houever,   the  site  should  be 
monitored  and  access  changes  made  uhenever  the  opportunity  presents 
itself. 
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CENTRAL  AVENUE  8x  5<£>TH 
PRXORXTV     NUMBER  1 


STREET  U 


SITE  DESCRIPTION 

Central   Avenue  is  a  Principal   Arterial    extending  from  6th  Street 
U.    in  Billings  uest   to  an   intersection  uith  64th  Street  Uest.  The 
section  betueen  6th  Street  U.   and  29th  Street  Uest    is   in  the  urban 
area  and  carries  four   lanes  of  traffic.     Uest   of  29th  Street  Uest,  it 
is  a  tuo   lane  facility  uhich  accommodates  residential  subdivision 
traffic,   traffic  accessing  commercial    property  and  predominantly  farm 
traffic  near  56th  Street  Uest. 

Fifty -sixth  Street  U.    is  classified  as  an  arterial    rural  road. 
It   extends  from  the  north  at  Grand  Avenue  to  a  point   south  of  South 
Frontage  Road. 

EXISTING  CONDITIONS 

Geometries*  Pertinent  geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.  Approaches  to  the  intersection  are 
lessthanl?ionalllegs. 

The  property   in  the  northeast   quadrant   of   the   intersection   is  a 
corn  field  that   restricts  sight   distance  at   certain  times  of  the  year. 

Traffic  Control   Devices.     Pavement  markings  at   this  site  uere 
striped  during  the  county-uide  striping  program   in   1986.  Existing 
stripes  are  readily  apparent   but   not   consistent   uith  M.U.T.CD.  An 
overlay  on  the  uest  approach  has  not   been  restriped.     Fog   lines  are 
not   present   on  either  roaduay. 
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No  signing  other  than  stop  signs  uith  street   name  signs  exist  at 
or   in  advance  of  the  intersection. 

Traffic  Volumes.     Peak  hour  counts  uere  taken  during  the  evening 
peak   (4-5  PM) .     By  applying  the  appropriate  factors,    it  uas  determined 
that   the  average  daily  traffic   is  approximately  350  on  56th  and  650 
on  Central  Avenue. 

Traffic  Operations.     It   is  apparent  that   the  intersection 
violates  driver  expectancy  and  deficient   information   is  provided.  The 
physical    features  of  the   intersection  are  not  visible  until  the 
vehicle   is  at   the  site  uhich   leaves  no  time  to  react.     This  deficiency 
exists  for  all   approaches,   but   especially  on  the  southbound  approach. 


Accidents.     There  uere  no  reported  accidents   in   1984  or  1985. 
In   1986  there  uas  1  accident  uhile  the  remaining  6  accidents  occurred 
in   1987.     The  predominant  accident   involved  the  southbound  movement. 
Drivers  apparently  fail   to  react   to  the  stop  condition  and  an  angle 
accident   occurred.     The  severity  of  these  accidents   is  high  uith  86°; 
of  the  accidents  being   injury  accidents.     These  accidents  occurred  on 
dry  roads  at   night   uhich  supports  the  observation   that  insufficient 
information   is  provided  to  drivers. 
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SHORT  TERM  INPROVEnENTS 

The  short   term  improvements  sketch   details   the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
mostly  of  neu  traffic  control  devices. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  advanced  information  uhich  uill   allou  more  reaction  time. 
The  neu  stop  ahead  sign  and  replacement   of  the  existing  stop  sign 
should  greatly  aid  in   improving  the  southbound  accident   problem.  As 
additional    reinforcement,    it   is  recommended  that   the  striping  be 
modified  at   the  intersection. 

To  improve  information  deficiencies  on  Central,  neu  intersection 
uarning  signs  uith  the  supplementary  name  plates  should  be  located  750 
feet   from  the  intersection  on  both  approaches. 

The  estimated  cost   of  these   improvements   is  $1,630.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  cannot   be  suggested  at   this  point,  since 
the  degree  of  future  traffic  grouth  and  the  construction  of  alternate 
access  facilities  cannot   be  predicted  uith  any  certainty.     It  is 
assumed  that  volumes  uill   not   reach  a  critical    stage  uithin  the  next 
20  years. 

BENEFITS 

By   improving  driver  expectancy,   the  single  vehicle  accident  rate 
is  expected  to  be  reduced.     The  net   benefit,   according  to  stated 
methods,  uould  be  approximately  $  11,795  annually.     The   1 ou  cost  of 
improvements  compared  to  the  relatively  high  benefit  value  yields  a 
benefit/cost  ratio  of  22.25. 
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SHORT  TERM  IHPROyEHENTS 
ANNUAL  PER-'ENTAGE  ACCIDENT  REDUCTION  BY  TYPE 
SITE  LOCATION  :  CENTRAL  AVENUE  &  56TH  STREET  WEST 


ACCIDENT  T^PE  I, 

HEAD  ON  0  0 

ANCLE  3  0 

LEFT  TURN  0  □ 

SIDE  SUIPE  1  0 

REAR  END  Q  q 

SINGLE  VEHICLE  l  i 

PEDESTRIAN  Q  0 

OTHER  I  0 

TOTALS  :  6  1 

X  REOUCTIOH  IN  INJURY/FATAL  ACCIDENTS  = 
X  REOUCTIOrt  IN  PROPERTY  DAMAGE  ACCIDENTS  ■ 


CENTRAl  AVENUE  &  5&TH  STREET  UEST 
IMPROVIHENT     COST  ESTIMATE 


fl  ACC.    IN  PERIOD  CHANGE  IN  H  flCC. 

   g5T.  X  -  

I/F  PO    CHANCE  I/F  PI 


NO.  LESCRIPTION 

1  NEU  SUNS  (<  6SF} 

2  NEU  SI'NS  <6.1  TO  10  SF » 

3  NEU  SUI'PLEHENTARY  SIGNS 
t  RELOCA  E  SIGNS 

5  REMOVE  SIGNS 

6  PAVE.    'ARKINCS  (PAINT) 

7  PAVE .  HARKING  PLASTIC 

8  DELINEATORS.  FLEXIBLE 

9  TRIM  TriEES 
10  MISCEL. ANGUS 


TOTAL  CONSTRUCTION  COSTS 


QUANTITY  UNIT 
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SMO.OO 
SSO.DO 
$40.00 
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BENCH  BOULEVARD  —  TUO  MOON  PARK 
PRXORXTV     NUMBER  2 


SITE  DESCRIPTION 

Bench  Boulevard   is  a  Collector  Street   uithin  an  area  knoun  as 
Billings  Heights.     It   extends  from  an   intersection  uith  Main  Street  on 
the  south  to  another   intersection  uith  Main  Street   near  Mary  Street  on 
the  north.     It   parallels  Main  Street   for  a  distance  of  2.5  miles.  It 
functions  as  a  collector  road  serving  residential    neighborhoods  east 
of  Main  Street.     At   times  it  also  accommodates  overflou  traffic  from 
MainStreet.  ' 

Tuo  moon  Park  Road  intersects  Bench  Boulevard  from  the  east 
approximately   .75  miles  northeast   of  Main  Street   on  the  south  end. 
Tuo  Moon  Park  Road  receives  very   little  use.      It   mainly  serves  an  ice 
skating  arena  in  the  southeast   corner  of  the  intersection. 

EXISTING  CONDITIONS 

Geometries.     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     Tuo  curves  along  Bench  Boulevard 
have  been   identified  as  accident   cluster  sites  at   this   location.  The 
first   curve   is  approximately   1500  feet   east   of  Main  Street  and  the 
second  curve   is  approximately   1000  feet   north  of  the  first  at  the 
entrance  road  to  Tuo  Moon  Park.     The  road  grade  betueen  the  tuo 
locations  is  approximately  5%  uith  northbound  being  the  upgrade. 
There  are  several   minor  street   approaches  and  driveuays  entering  Bench 
Boulevard  from  the  north  along  this  stretch  of  roaduay. 
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Traffic  Control   Devices*     There  is  a  moderate  degree  of  signing 
an  delineation  present  at  this  site.   Pavement  markings   include  a 
double  solid  yellou  centerHne.     No  date  of   installation   is  knoun  for 
the  existing  signs.     The  signing   includes  speed   limit   signs  and  curve 
uarning  -  delineation  signing. 

Traffic  Volumes.     Peak  hour   counts  uere   taken  during   the  morning 
peak   (7:30  -  8:30  AM).     By  applying  the  appropriate  factors,    it  uas 
determined  that   the  average  daily  traffic   is  approximately   1,100  on 
Bench  Boulevard  uith  "dZ  trucks  and  an   incredible  20-80  directional 
split.     Tuo  Moon  Park  Road  had  zero  entering  and  exiting  traffic, 
uhich   indicates   its  use   is  very   1 ou  and  infrequent. 

Traffic  Operations.     The  majority  of  drivers  using  Bench 
Boulevard  are  apparently  familiar  uith  the  roaduay  and  most    likely  use 
it   on  a  daily  basis.     Vehicle  speeds  tend  to  be  on  the  high  side  of 
the  35mph  pace  speed  even  on   the  curves.     The  curve  advisory  plate 
speeds  seem  to  be  appropriate  for  the  conditions.     Lack  of  sight 
distance  does  not   cause  motorists  to  apply  their  brakes  and   it  is 
assumed  that   familiarity  causes  this  complacency. 

Accidents.     The  majority  of  accidents   (5)   occurred   in   1984.  No 
accidents  uere  recorded   in   1986  and   1985  and   1987  sau  three  accidents 
in  each  year.     the  southern  most   curve  had   three  of   the   11  total 
accidents  uhile  the  curve  near  Tuo  Moon  Park   experienced   the  remaining 
7  accidents.     The  predominant  accident  uas  the  single  vehicle  off  road 
accident.     The  southern  curve  had  a  predominance  of  side  suipe 
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accidents.     The  vast  majority  of  accidents  occurred  on  dry  roads  uith 
clear  uhether  conditions.     Houever,   73^  of  the  accidents  occurred  in 
the  night   time  driving  situation.     Accident   severity  uas  relatively 
1 ou  uith  only  27%  being  injury  type  accidents. 

SHORT  TERN  IMPROVEMENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
mostly  of  neu  traffic  control  devices. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
visibility   of  the  vehicle  travel    path.     Advance  uarning  devices  become 
invisible  to  drivers  familiar  uith  the  road.     The  chevron  signs  uhich 
exist   on  the  Tuo  Moon  Park  curve  have  not   been  adjusted  for  maximum 
visibility.     The  signs  appear   to  be  mounted  too  high  for  maximum 
headlight   refraction  for  northbound   traffic.     These  signs  should  be 
louered  and  supplemented  uith  an  additional   arrou  panel.  Chevrons 
signs  should  be  added  to  the  southern  curve.     If  these  signs  visibly 
conflict  uith  the  existing  barricades  at   the  end  of  that   curve,  the 
barricades  should  be  removed.     Advanced  uarning  signs  should  be 
enlarged  to  alert   those  unfamiliar  drivers. 

Delineation  should  be  added  through  out   the   length  of  this 
section.     Pavement   edge  lines  uill   aid  motorists  blinded  by  oncoming 
headlamps  aimed  high  due  to  grade  changes. 

The  estimated  cost   of  these   improvements   is  $2,900.00  based  on 
1 988  unit   bid  contract  prices. 
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Long  term  improvements  at   this   location  are  contingent   on  the 
construction  of  a  planned  6th  Avenue  N.   -  Bench  Boulevard  Connection 
Road.     Uhen  this  connection  is  built,   Bench  Boulevard  uill  carry 
approximately  20,000  ADT  at   this  point.     The  entire  facility  uill  have 
to  be  built   to  four   lane  standards  and  the  curves  flattened 
substant  ial 1 y .  ■ 


BENEFITS 

By   improving  definition  of   the  roaduay  geometry   to  drivers,  the 
single  vehicle  accident   rate   is  expected  to  be  reduced.     The  net 
benefit,   according  to  stated  methods,   uould  be  approximately  $  10,914 
annually.     The   lou  cost   of  improvements  compared  to  the  relatively 
high  benefit  value  yields  a  benefit/cost   ratio  of  12.62. 


SHORT  TERM  IKPROyEMENTS 
ANNUAL  PERCENTAGE  ACCIDENT  REDUCTION  Qt  TYPE 
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BENCH  BOULEVARD  -  TUO  HOON  PARK 
IMPROVEMENT     COST  ESTIMATE 


NO. 


OESrRlPTION 


QUANTITY      UNIT  PRICE 


f     Zi'ttA'  V/I3-I 


1  NEU  SIONS  (<  6SF> 

2  NEU  SIONS  (6.1  TO  10  SF) 

3  NEU  SUPPLEMENTARY  SIGNS 

4  RELOCATE  ".IONS 

5  REMOVE  SUNS 

6  PAUE.  HARKINGS  (PAINT) 

7  PAVE.  HARKING  PLASTIC 
e  DELINEATORS.  FLEXIBLE 
9  TRIM  TREES 

10  MISCELLANOUS 


tlOO.OO 
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SSO.QO 
SdO.OO 
S20.00 

«50.oa 
s&.oo 
tzo.oo 

flOO.OO 
so.  00 


SSOO-00 
S560.Q0 
fl50.00 
$320.00 
S120.00 
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SO.  GO 
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fO.DO 


TOTAL  COtlSTRUCTION  COSTS 
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CA  ROAD  1  *  d>  MXI_E:3  N.  SCANDiA  ROAD 
PRXORXTY     NUMBER  3 


SITE  DESCRIPTION 

CA  Road   is  a  county  road  providing  access   to   farm  8.  ranch  areas 
north  of  Shepherd,   Montana.     It   begins  at   Scandia  Road,   2.5  miles  east 
and  2.0  miles  north  of  Shepherd.     The  northern   terminus  of  CA  Road  is 
13  miles  north,   uhere   it  merges  uith  other   isolated  county  roads. 

The  accident   cluster  site   is  uithin  tuo  miles  of  the  beginning 
of  CA  Road  and  near  a  country  subdivision  and  a  large  feedlot. 

EXISTING  CONDITIONS 

Geometries.     Geometric  features  at   the  site  are  shoun  on  the 
existing  condition  sketch.     Tuo  curves  on  CA  at   the  beginning  of  a 
steep   (SZ)   northbound  upgrade  are   in  a  mountainous  environment,  unlike 
the  remainder  of  the   landscape.     The  roaduay  has  a  paved  surface  and 
appears  to  have  been  constructed  uithin  the  past  5  to   10  years, 
judging  by  the  pavement  conditions. 

The  0.3  mile  section  encompass  a  reverse  curve  uith  a  slight 
curve   interposed  betueen   them.     The  curves  uere  not  apparently 
engineered,    since  they  are  not   simple  curves  nor   curves  uith  spirals. 
There  is  a  ""French  Curve"  element   in  their     construction.     A  gradual 
curve   leads  abruptly   into  a  sharper  curve.     Shoulders  and  side  slopes 
are  better   than  most   county  or   secondary  roads   iri   slope  conditions. 
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Traffic  Control   Devices.     There   is  a  moderate  degree  of  signing 
present  at   this  site.     Pavement  markings   include  uhat  appears  to  be 
appropriately  striped  centerlines.     No  date  of   installation   is  knoun 
for  the  existing  signs.     The  signing   includes     curve  uarning  signs. 

Traffic  Volumes.     Manual    traffic  counts  uere  taken  at   the  site. 
It  uas  determined  that   the  average  daily  traffic   is  approximately 
450  ADT,   40%  of  uhich   is  truck  traffic. 

Traffic  Operations.     Due  to  the  1 ou  volume  of  traffic,   it  uas 
not   possible  to  drau  any  definitive  conclusions  regarding  the 
operational    characteristics  of  the  roaduay  uith  respect   to  average 
driver  behavior.     Uhile  conducting  subjective   index  value  studies  on 
the  site,    it  uas  determined  that   the  non  conventional    nature  of  the 
curve  geometries  uould   lead  a  driver   into  a  dangerous  situation 
because  the  beginning  of  the  curves  are  more  gradual    than  the  ends  of 
the  curves.     Also,   it  appears  that   the  speed  advisory  plates  uere 
installed  at   the  urong  curves.     The  25  mph  curve  can  easily  be 
traversed  at  35-40  mph  uhile  the  35  mph  curve   is  closure  to  30-53mph. 
This  situation  grossly  misinforms  the  motorist. 

Accidents.     There  uere  three  accidents  at   this  site.     Tuo  uere 
in   1984  and   1   in   1986.     All    of  the  accidents  uere  single  vehicle 
accidents  occurring  on  the  northern  most   curve  uith  vehicles  headed 
southbound.     This  is  the  curve  uith  the  most   restrictive  geometric 
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conditions.     The  ueather  and  roads  uere  clear  and  dry   in  all    cases  and 
in  2/3  of  the  accidents,   it  uas  daytime.     Al 1    of  the  accidents 
resulted   in  injuries. 

SHORT  TERM  inPROVEflENTS 

The  short  term  improvements  sketch  details  the  recommended 
improvements  at  this  site.  The  improvements  basically  consist  of 
uarning  signs  and  delineation. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
visibility  of  the  vehicle  travel    path  and  provide  advance  uarning 
uhich  accurately  reflects  the  conditions  to  be  encountered.  The 
existing  right  angle  turn  signs  uere  misapplied  and  they  did  not 
adequately  uarn  motorists  of  the  reverse  curve  conditions. 

The  estimated  cost   of  these   improvements   is  $2,420.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  at  this  location  are  not  possible  to 
predict  considering  the  isolation  of  this  site  and  the  improbable 
grouth   that   could  occur. 

BENEFITS 

Improvements  to  advanced  uarning  and  delineation  at   this  site 
may  provide  a  significant   reduction   in  accident   exper i ence .  The  net 
benefit,   according  to  stated  methods,   uould  be  approximately  $  7,808 
annually.     The   lou  cost   of   improvements  compared   to  the  relatively 
high  benefit  value  yields  a  benefit /cost   ratio  of  11.34. 
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XNDXAN  CAVES  ROAD 
PRXORXTV     NUMBER  4 

SITE  DESCRIPTION 

Indian  Caves  Road  is  a  continuation  of  Coburn  Road,  uhich  begins 
at  a  junction  uith  Highuay  87  near  the  Lockuood  1-90  Interchange  on 
the  north  end  and  extends  south  2.5  miles  uhere  it  becomes  the  Indian 
Caves  Road.     Indian  Caves  Road  begins  at   that   point  and  extends 
southerly  another  2.5  miles  and  ends  at  a  state  historical  monument. 

It   is  primarily  a  recreational   type  road  uith  most  of  the 
activity  occurring  during  the  summer  months.     At  present  there  is  a 
gate  at  the  beginning  of  the  road  and  access  is  restricted  to  the 
hours  betueen  8  Am  and  8  PM. 

The  accident  cluster  site  is  betueen  4.0  and  4.5  miles  south  of 
the  U.S.  87  j unct ion . 

EXISTING  CONDITIONS 

Geometries.     Geometric  features  at  the  site  are  shown  on  the 
existing  condition  sketch.     A  series  of  horizontal   and  vertical  curves 
comprise  the  section  of  road  in  question.     Vertical   grades  vary 
betueen  flat  and  12%.     The  characteristics  of  the  gravel   road  are  ' 
similar  to  a  mountain  road  or  a  logging  road. 

There  are  several  blind  curves.  There  is  no  shoulder  and  the 
roadside  slopes  are  abrupt.  Pouer  poles  are  located  uithin  several 
feet  of  the  roads  edge. 
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Traffic  Control  Devices.  There  are  no  traffic  control  devices 
of  any  sort  at  the  cluster  site  nor  anyuhere  along  the  entire  length 
of  roaduay. 

Traffic  Volumes,     manual   traffic  counts  uere  taken  at  the  site. 
It  uas  determined  that  the  average  daily  traffic  is  approximately 
200  ADT. 

Traffic  Operations.     Due  to  the  1  ou  volume  of  traffic,   it  uas 
not  possible  to  draw  any  definitive  conclusions  regarding  the 
operational   characteristics  of  the  roaduay  uith  respect  to  average 
driver  behavior.     Uhile  conducting  subjective  index  value  studies  on 
the  site,   it  uas  determined  that  the  roaduay  is  a  typical  gravel 
mountain  road.     Several  areas  have  a  uash  board  surface  uhich  causes  a 
lack  of  steering  control.     The  curves  at  the  cluster  site  are  not 
typical   of  uhat  uould  be  encountered  on  the  remainder  of  the  road  and 
some  speed  adjustment   is  necessary  to  successfully  negotiate  the 
turns. 

Accidents.     There  uere  five  accidents  at  this  site.     Tuo  uere  in 
1984  and  1  each  in  1985,   1986  and  1987.     All   of  the  accidents  uere 
single  vehicle  accidents  occurring  on  separate  curves.     The  ueather 
and  roads  uere  clear  and  dry  in  almost  all   cases.     A  fact  that  is 
puzzling,  60Z  of  the  accidents  uere  at  night  uhen  the  road  is  supposed 
to  closed.     It   is  not  knoun  uhether  the  hour  restrictions  uere 
recently  imposed  or  not.     Eighty  percent  of  the  accidents  uere  injury 
type  accidents. 
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SHORT  TERM  IMPROVEMENTS 


The  short  term  improvements  sketch  details  the  recommended 
improvements  at  this  site.  The  improvements  basically  consist  of 
uarning  signs  and  delineation. 

The  main  purpose  of  these  recommendations  is  to  increase  the 
visibility  of  the  vehicle  travel   path  and  provide  advance  uarning 
uhich  accurately  reflects  the  conditions  to  be  encountered. 

The  estimated  cost  of  these  improvements  is  $3,320.00  based  on 
1988  unit  bid  contract  prices. 

Long  term  improvements  at   this  location  should  include 
realignment  of  both  vertical   and  horizontal    curves.     The  existing 
roaduay  basically  follous  the   lay  of  the   land.     Drastic  improvements 
could  be  realized  uith  only  a  moderate  amount  of  earthuork.  The 
right-of-uay  question  would  be  the  only  possible  detriment   to  making 
better  and  more  permanent  improvements.     The  state  agency  responsible 
for  the  historical   site  should  be  contacted  to  determine  if  funding 
could  be  made  available  to  improve  access  conditions. 

BENEFITS 

Improvements  to  advanced  uarning  and  delineation  at  this  site 
may  provide  a  significant  reduction  in  accident  experience.     The  net 
benefit,  according  to  stated  methods,  uould  be  approximately  $  9,275 
annually.     The  1 ou  cost  of  improvements  compared  to  the  relatively 
high  benefit  value  yields  a  benefit/cost  ratio  of  10.02. 
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IMPROVEMENT     COST  ESTIMATE 


I.  DESCRIPTION  I 

1  NEU  SIGNS  (<  6SP> 

2  NEU  SIGNS  (6.1  TO  10  SF) 

3  NEU  SUPPLEMENTARY  SIGNS 
d  RELOCATE  SIGNS 

5  REMOVE  SIGNS 

6  PAVE.  MARKINGS  (PAINT) 

7  PAVE.  MARKING  PLASTIC 

8  DELINEATORS,  FLEXIBLE 

9  TRIM  TREES 
ISCELLANOUS 


SIOO.OO 
SldO.OO 
SSD.OO 
SdO.OO 
tZO.OO 
130.00 
$6.00 
S20.00 
SD.OD 

to.oo 


SdOO.OO 
SS60.00 
S200.00 

to.  00 

SO.  00 
to.  00 
so.  00 
S2. 160.00 
to.  00 
SD.OD 


TOTAL  CONSTRUCTION  COSTS 
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DRURV  LANE  S<  HOSKXNS 
PRXORXTY     NUMBER  5 


ROAD 


SITE  DESCRIPTION 

Drury  Lane  and  Hoskins  Road  are  both   local    county  roads  located 
northeast   of  Billings.     Drury   lane  extends   1.5  miles  from  an 
intersection  uith  Highuay  312  on  the  uest   to  the   intersection  uith 
Hoskins  Road  on  the  east. 

Hoskins  Road  begins  just   south  of  the  subject   intersection  and 
continues  north  through  and   intersection  uith  Highuay  312  and  extends 
to  a  point  7.0  miles  north  of  the  intersection. 

These  roads  serve   local    traffic  uhich  mostly  agricultural 
related.     The   intersection   is   isolated  from  any  existing  or  future 
traffic  generators. 


EXISTING  CONDITIONS 

Geometries.     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     Approaches  to  the   "T"  intersection 
are   less  than   IZ  on  all    legs.     Both  roads  are  paved  and  the  road  cross 
section   is  typical   of  all   Yelloustone  County  roads. 

Traffic  Control   Devices.     Pavement  markings  at   this  site  uere 
sparse.     Only  the  remnants  of  a  uhite  edge   line  uas   found  near  the 
intersect  ion . 

Signing  consists  of  an   intersection  uarning  sign  on  Drury  Lane 
and  a  yield  sign.     There   is  also  an  arrou  panel   at   the  head  of  the  "T" 
for  Drury  Lane  approach  traffic.     This  sign  has  been  vandalized  and  is 
fairly  uell  camouflaged. 
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Traffic  Volumes.     Peak  hour  counts  uere  taken  during  the  morning 
peak  hour.     By  applying  the  appropriate  factors,    it  uas  determined 
that   the  average  daily  traffic   is  approximately  220  on  Drury  Lane  and 
250  on  Hoskins  Road. 

Traffic  Operations.     It    is  apparent   that   the  yield  sign  uas 
installed  because  nobody   stopped  at   the   intersection.     Traffic  volumes 
being  so   lou,   that   it   is  a  rarity  to  have  tuo  vehicles   in  the 
intersection  at   the  same  time.     The  signing,   even   if  misapplied,  does 
drau  attention  to  the  intersection  for  approach  vehicles  on  Drury 
Lane.     Houever,  Hoskin  Road  southbound  traffic  has  no  clue  that  an 
intersection   is  present.     It  uould  be  hard  to  judge   its   location  even 
to  the  most   familiar  drivers. 


Accidents.     There  uere  tuo  accidents   in   1984  and  one  each  in 
1985  and   1986.     No  accidents  occurred   in   1987.   The  predominant 
accident   involved  the  eastbound  movement.     Drivers  apparently  fail  to 
realize  that   the  intersection   is  so  near  or  that   it   is  a  "T" 
intersection  and  drive  through  the  arrou  panel.     The  severity  of  these 
accidents   is  high  uith  75?^  of   the  accidents  being   injury  accidents. 
These  accidents  occurred  on  dry  roads   in  clear  i..jeather.     fifty  percent 
of  the  accidents  occurred  at  night. 
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SHORT  TERM  inPROVEdENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
of  sign  replacements,   neu  traffic  control    devices  and  pavement 
mar k  i  ngs  . 

The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  advanced  information  uhich  uill   allou  more  reaction  time. 
The  neu  stop  ahead  sign  and  replacement   of  the  existing  yield  sign 
uith  a  stop  sign  should  greatly  aid   in  reinforcing  the  drivers 
decision   in  adjusting  approach  speed.     The  existing   "T"  uarning  sign 
uas  used   incorrectly  according   to  MUTCD  and  probably   gave  conflicting 
or  confusing  messages   to  drivers.     As  additional    reinforcement,    it  is 
recommended   that   the  striping  be  modified  at   the  intersection. 

To   improve   information  deficiencies   for  Hoskins  southbound 
traffic,   neu  intersection  uarning  signs  uith  the  supplementary  name 
plates  should  be   located  750  feet   from  the  intersection. 

The  estimated  cost   of   these   improvements   is  $1,030.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  cannot   be   suggested  at   this   point,  since 
the  degree  of   future  traffic  grouth  and   the  const  ruction  of  alternate 
access  facilities  cannot   be  predicted  uith  any   certainty.      It  is 
assumed  that  volumes  uill    not   reach  a  critical    stage  uithin   the  next 
20  year  s  . 
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BENEFITS 

By   improving  driver  expectancy,   the  single  vehicle  accident  rate 
is  expected  to  be  reduced.     The  net   benefit,   according  to  stated 
methods,   uould  be  approximately  $  7,808  annually.     The   1 ou  cost  of 
improvements  compared  to  the  relatively  high  benefit   value  yields  a 
benefit/cost   ratio  of  24.27,   the  highest   of  any  of  the  sites. 
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T'SND  ST.  UEIST  8k  LAUREL.  AXRPORT  ROAD 
PRXORXTV  NUMBER 


SITE  DESCRIPTION 

Seventy  Second  Street   Uest    is  a  north-south  arterial  road 
located  approximately  six  miles  uest   of  Billings.      It   begins  on  the 
north  at  an   intersection  uith  King  Avenue  Uest  and  extends  south  5.0 
miles  uhere   it   terminates  at   the  East  Laurel    1-90  interchange.  The 
intersection  uith  Laurel   Airport   Road   is  4.0  miles  south  of  King 
Avenue  Uest . 

Laurel   Airport   road   is  an  east-uest  arterial   uhich  begins  north 
of  Laurel.   Montana  near  the  airport  and  extends  east   4.5  miles  to  64th 
Street  Uest,   one  mile  east   of  the   intersection  uith  72nd  Street  Uest. 

Both  roads  serve  the   large  farm  community  betueen  Laurel  and 
Billings.     Seventy  Second  Street  Uest  also  provides  alternate  access 
betueen  Laurel,   Interstate  90  and  the  uest   end  of  Billings. 

EXISTING  CONDITIONS 

Geometries.     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     Approaches  to  the     intersection  are 
on  72nd  St.   U.   are  approximately   IZ  uhile  Laurel   Airport  Road 
approaches  have  a  sharp  grade  ramping  up  to  the  higher  elevation  of 
72nd  St .  U. 

Laurel   Airport   Road  uas  built   to  typical    county  road  standards 
uhile  72nd  Street  Uest   is  built   to  more  current  Secondary  Highuay 
standards.     Pouer  poles,   trees  and  fences  provide  a  fairly  cluttered 
roadside  environment  an  occasion  to  block  the   line  of  sight. 
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Traffic  Control   Devices.     Existing  pavement  markings  at  this 
site  are   in  fairly  good  shape.     Houever,   they  do  not  meet  the 
standards  required  by  MUTCD  nor  the  Montana  Department   of  Highuays  for 
intersection  striping.     The  only  signing   in  the  area  are  stops  signs 
and  stop  ahead  uarning  signs  on  the  Laurel   Airport   Road  approaches. 
The  uarning  sign  for  the  uestbound  approach  has  a  small   non  standard 
sign  attached  to  it  uhich  states   "Drive  Carefully"  uhich   is  nebulous 
at  best . 

Traffic  Volumes.     Peak  hour  counts  uere  taken  during  the  evening 
peak   (4-5  Ph) .     By  applying  the  appropriate  factors,    it  uas  determined 
that   the  average  daily  traffic   is  approximately   1,980  on  72nd  Street 
Uest  and   1,000  on  Laurel   Airport  Road. 


Traffic  Operations.     Higher  design  standards  and  the 
predominance  of  through  traffic  on  72nd  Street  Uest   contribute  to 
higher  vehicle  speeds  on  that   road.     Approximately  every  mile  there  is 
an  intersecting  street,   therefore   it   is  difficult   even  for  the 
familiar  driver  to  discern  the  proper   location  of  the  intersecting 
road  they  desire  to  turn  at.     Since  the  southbound  right   turn  movement 
onto  Laurel   Airport   Road   is  significant,   vehicle  speeds  approaching 
the  turn  are  probably   in  excess  of  desirable  due  to  indecision. 

The  eastbound  approach  to  the   intersection  should  be  fairly 
obvious,   but   the  proliferation  of  buildings  and  trees  along  the 
roadside  as  uell   as  a  clear  horizon  mask   the  appearance  of  the 
intersecting  street. 
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The  uestbound  approach  has  more  obvious  visual    clues  except  that 
the  uarning  sign  and  stop  sign  are  hidden  by  trees.     Also,  the 
intersection   landing  is  on  a  sharp  upgrade  uhich  makes  visibility  and 
acceleration  from  the  stop,  difficult. 

In  general,   the  higher  traffic  volumes  and  speeds  on  72nd  Street 
Uest   combined  uith   louer  speeds  on  the  approach  road  and  a  lack  of 
physical    clues  to  the   intersections  presence  provides  potentially 
hazardous  conditions  for  the  unfamiliar  driver. 

Accidents.     There  uere  eleven  accidents  at   this  intersection 
during  the  reporting  period.     Four  accidents  occurred   in  both   1984  and 
1985;   one   in   1986  and  one  in   1987.     The  predominant  accident  types 
uere  angle  accidents  and  single  vehicle  accidents.     The  vast  majority 
of  accidents  occurred   in  clear  ueather  and  on  dry  roads.     The  number 
of  accidents  occurring   in  the  daylight  and  at   night  uere  about  evenly 
split.     Surprisingly,   property  damage  accidents  uere  more  common  than 
injury  type  accidents  vs.   36Z) .     The  angle  accidents  involved 

eastbound  and  southbound  vehicles. 


SHORT  TERM  IMPROVEMENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
mostly  of  neu  traffic  control  devices. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  advanced   information  uhich  uill   allou  more  reaction  time. 
The  neu  larger  stop  ahead  signs  uill    provide  added  emphasis  to  the 
approaching   intersection  and  replacement   of  the  existing  stop  signs 
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uil1   also  provide  extra  emphasis.     Stop  ahead  pavement  markings  should 
be  used  as  extra  insurance.     This  uill    supplement   the  pavement 
markings  uhich  should  be  upgraded  to  MUTCD  standards. 

To   improve   information  deficiencies  on  72nd  Street  Uest ♦  neu 
intersection  uarning  signs  uith  the  supplementary  name  plates  should 
be   located  750  feet   from  the   intersection  on  both  approaches. 

The  estimated  cost   of  these   improvements   is  $2,270.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  should   involve  approach  uork  on  Laurel 
Airport   Road  to  flatten  the  approach   landings.     A  right   turn   lane  for 
southbound  to  uestbound  turning  traffic  should  be  considered  as  a  long 
term  project,    if  total    entering  traffic  at   this  intersection 
approaches  500  vph. 

BENEFITS 

By   improving  driver  expectancy,   the  single  vehicle  accident  rate 
is  expected  to  be  reduced.     The  net   benefit,   according  to  stated 
methods,   uould  be  approximately  $  10,099  annually.     The   1 ou  cost  of 
improvements  compared  to  the  relatively  high  benefit  value  yields  a 
benefit/cost   ratio  of  14.45. 
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OLD  blue: 

PRiORiTV 


CREEK  ROAD 
NUMBEIR  T 


SITE  DESCRIPTION 

Old  Blue  Creek  Road   is  a  recreational   access  road  which  extends 
1.5  miles  from  South  Billings  Boulevard  east  along  the  south  side  of 
the  Yelloustone  River.     It  access  several    residential    duellings  and  a 
motorcycle  hill   climb  area.     The  cluster  area  is  a  stretch  of  road  0.2 
to  0.7  miles  east   of  South  Billings  Boulevard. 

EXISTING  CONDITIONS 

Geometries.     Geometric  features  at   the  site  are  shoun  on  the 
existing  condition  sketch.     A  series  of  horizontal   and  vertical  curves 
comprise  the  section  of  road  in  question.     Vertical    grades  vary 
betueen  flat  and  4%.     This  gravel    road   is  similar   in  character   to  a 
mountain  road   in  some  areas.     A  steep  hillside   is  adjacent   to  the  road 
on  the  south  side.     The  Yelloustone  River   is  adjacent   to   it   on  the 
north  side.     Both  sides  of  the  road  have  steep  banks. 

Control  Devices.  The  traffic  control  devices  along  this 
of  delineation   (flexible  delineators  and  chevron  signs). 

Traffic  Volumes.     manual    traffic  counts  uere  taken  at   the  site. 
It  uas  determined  that   the  average  daily  traffic   is  approximately 
110  ADT.     Houever,   during  the  annual   hill    climb,   volumes  can  reach 
into  the  hundreds  of  vehicles  per  hour. 


Traffic 

road  consists 
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Traffic  Operations.     Due  to  the  1 ou  volume  of  traffic,   it  uas 
not  possible  to  drau  any  definitive  conclusions  regarding  the 
operational   characteristics  of  the  roaduay  uith  respect   to  average 
driver  behavior.     Although,   vehicles  seen  using   the  road   tended  to 
exceed  uhat  uould  normally  be  a  reasonably  prudent   speed  on  the  gravel 
surface.       Uhile  conducting  subjective   index  value  studies  on  the 
site,    it  uas  determined  that   the  roaduay   is  a  typical    gravel  mountain 
road.     The  first   curves  on  the  uest   side  of  the  cluster  site  are  not 
typical   of  uhat  uould  be  encountered  on  the  remainder  of  the  road  and 
some  speed  adjustment   is  necessary  to  successfully  negotiate  the 
turns.     The  narrouest   portion  of  the  roaduay  is   in  this  area.  It 
appears  that   some  attempts  have  been  made  to  delineate  this  area  since 
orange  flagging  has  been  tied  betueen  delineators. 

Accidents.     There  uere  five  accidents  at   this  site.     Tuo  uere  in 
1984  and   1   each  in   1985,    1986  and   1987.     All    but   one  of  the  accidents 
uere  single  vehicle  accidents.     The  ueather  and  roads  uere  clear  and 
dry  in  all   cases.     Sixty  percent   of  the  accidents  uere  at  night. 
Tuenty  percent   of  the  accidents  uere   injury  type  accidents.     This  also 
one  of  tuo  study  sites  having  a  fatal   accident.     This   involved  a 
single  vehicle   leaving  the  roaduay  and  entering  the  river. 
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SHORT  TERM  inPROVEMENTS 


The  short  term  improvements  sketch  details  the  recommended 
improvements  at  this  site.  The  improvements  basically  consist  of 
uarning  signs,   delineation  and  some  curve  uidening. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
visibility  of  the  vehicle  travel    path  and  provide  advance  uarning 
uhich  accurately  reflects  the  conditions  to  be  encountered.  Curve 
uidening  is  necessary  to  provide  at   least  minimum  room  to  maneuver 
uithintheroadsection. 

The  estimated  cost   of  these   improvements   is  $7,670.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  at  this  location  cannot  be  anticipated 
due  to  the  lack  of  foreseeable  development  that  could  occur  and  the 
extreme  topographic  constraints   in  this  area. 

BENEFITS 

Improvements  to  advanced  uarning  and  delineation  at   this  site 
may  provide  a  significant   reduction   in  accident   experience.     The  net 
benefit,   according  to  stated  methods,   uould  be  approximately  $  5,536 
annually.     The     benefit/cost   ratio  at   this  sites  calculated  to  be 
4.26. 
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ACCIDENTS  , 


1985  =  1 

1986  =  1 

1987  =       I  TOTAL  = 
flCC lOENT  TYPE  -  X  OF  TOT( 

0  HEAD  ON     :  OX 

0  ANGLE         =  OX 

0  LEFT  TURN-  OX 

1  SIOE  SUP.=  20X 
0  REAR  ENO  -  OX 

4  SINGLE  V  = 
0  OIHEH        :  OX 

UEAIHER  CONDITIONS  -  X  OF  TOTAL 

5  CLEAR  =  lOOX 
0  RAIN  r  OX 
0  SNOU  =  OX 
0  FOG       -  OX 


ACCIDENT  STATISTICS 


OLO  BLUE  CREEK  ROAD 

ROflO  COHOITIONS  -  X  OF  TOTAL  : 
5  DRY     =  lOOX 
0  UET     =  OX 

0  ICY     =  OX 

LIGHT  CONDITIONS  -  X  OF  TOTAL 
3  DARK  =  iOX 

2  DAY     =  aOX 

SEUERITY  -  X  OF  TOTAL  : 

1  FATAL  =  20X 
1   INJURY     =  20X 

3  PROP  DAM:  60X 

ALCOHOL  5 
INUOLUED 

X  TOTAL  =  60X 
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SITE  DESCRIPTION 

Neibauer  Road  is  an  east-uest  arterial   uhich  extends  from  Shiloh 
Road  on  the  east   to  80th  Street   Uest   on   the  uest   terminus.  Forty 
Eight  Street  Uest    is  a  north-south  arterial    extending  from  Grand 
Avenue  on  the  North  to  a  point   just   north  of   Interstate  90  on  the 
south.     This   intersection   is   located  approximately  2.0  miles  uest  of 
Billings.     It   is  in  a  rural   area  uith  some  residential  development 
approximately  0.5  miles  to  the  uest.     Most   of  the  traffic  served  is 
rural   residential   and  farm  vehicles. 

EXISTING  CONDITIONS 

Geometries.  Pertinent  geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.  Approaches  to  the  intersection  are 
less  than  2%  on  all  legs. 

The  property  in  the  southuest   quadrant   of  the  intersection 
contains  a  metal    fenced  farm  yard  uhich  tends  to  restrict  sight 
distance  to  the  uest.       A  short   jog   in  the  approach  alignment  occurs 
on  the  northbound  approach   to   the   intersection.     This  area  also  has 
some   large  trees  uhich  tends  to  obscure  the  intersection. 

Traffic  Control   Devices.     Pavement  markings  at   this  site  uere 
striped  during  the  county-uide  striping  program   in   1986.  Existing 
stripes  are  readily  apparent   but   not   consistent  uith  n.U.T.C.D. 
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No  signing  other 
advanced  warning  signs 


than  stop  signs 
exist  at   this  s 


u  i 
ite 


th  street   name  signs  and 


Traffic  Volumes.     Peak  hour  counts  uere  taken  during  the  evening 
peak   (4-5  PH) .     By  applying  the  appropriate  factors,    it  uas  determined 
that   the  average  daily  traffic   is  approximately  650  on  Neibauer  and 
450  on  48th  Street  Uest . 

Traffic  Operations.     It   is  apparent  that  the  intersection 
violates  driver  expectancy  and  deficient    information   is  provided.  The 
physical    features  of  the   intersection  are  not  visible  until  the 
vehicle   is  at   the  site  uhich   leaves  no  time  to  react.     This  deficiency 
exists  for  all   approaches,   but   especially  on  the  northbound  approach. 


Accidents.     There  uas  a  total    of  5  accidents  at   this  site.  One 
occurred  in  each  year  of   1984  thru   1986  and  2  happened   in   1987.  The 
predominant  accident  uas  the  angle  accident   involving  northbound  and 
uestbound  traffic.       The  majority  of  accidents  occurred  on  foggy  or 
overcast   days  uith  dry  roads.     All    of   the  accidents  uere   in  daylight 
hours.     Tuo  of  the  four  angle  accidents  occurred  uhen   the  sun  uould  be 
setting   in   the  uest   uhich  uould  obstruct   vision   from  glare.  Injury 
and  property  damage  accidents  uere  split  40%  -  60Z  respectively. 


SHORT  TERN  inPROVENENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
mostly  of  neu  traffic  control  devices. 
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The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  advanced  information  uhich  uill   a1lou  more  reaction  time. 
The  neu  stop  ahead  sign  and  replacement   of  the  existing  stop  sign 
should  greatly  aid   in   improving   the  northbound  accident   problem.  As 
additional    reinforcement,    it    is  recommended  that   the   striping  be 
modified  at   the  intersection. 

To   improve   information  deficiencies  on  Neibauer,  neu 
intersection  uarning  signs  uith  the  supplementary  name  plates  should 
be  located  750  feet   from  the   intersection  on  both  approaches.  Ueeds 
on  the  southuest   corner  of  the   intersection  should  be  kept   trimmed  as 
uell   as  trees  along  the  northbound  approach. 

The  estimated  cost  of  these   improvements   is  $1,600.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  should  include  forcing  the   landouner  in 
the  southuest   property  to  provide  a  setback  on  his  fence.     If  this 
cannot   be  done,   a  neu  fence  providing  a  line  of  sight   through  it 
should  be  constructed. 

BENEFITS 

By   improving  driver  expectancy,   the     accident   rate   is  expected 
to  be  reduced  someuhat .     The  net   benefit,   according   to   stated  methods, 
uould  be  approximately  $  5,700  annually.     The   1  ou  cost   of  improvements 
compared  to  the  relatively  high  benefit  value  yields  a  benefit/cost 
ratio  of  10.92. 
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SHORT  TERM  IMPROUEMENTS 
ANNUAL  PERCENTAGE  ACCIDENT  REDUCTION  BY  TYPE 
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T'SND     STREET     UEST     S)  RXR 
PRXORXTY     NUMBER  S> 

SITE  DESCRIPTION 

Seventy  Second  Street   Uest    is  a  north-south  arterial  road 
located  approximately  six  miles  uest   of  Billings.     It   begins  on  the 
north  at   an   intersection  uith  King  Avenue  Uest   and  extends  south  5.0 
miles  uhere   it   terminates  at   the  East  Laurel    1-90  interchange.  The 
the  railroad  crossing   is  approximately  2,000  feet   east   of   its  southern 
terminus.     It  serves  the   large  farm  community  betueen  Laurel  and 
Billings  and  also  provides  alternate  access  betueen  Laurel,  Interstate 
90  and  the  uest   end  of  Billings.     This  roaduay  uas  built   by  the 
Montana  Department   of  Highuays  as  a  Secondary  Road. 

EXISTING  CONDITIONS 

Geometries.     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     Approaches  to  the  railroad 
crossing     are  approximately   1   percent.     A  steep  doungrade   (  6Z)  for 
southbound  traffic  ends  approximately  800  feet   north  of  the  tracks 

An  extremely   large,   paved  approach  enters  from  the  uest 
approximately  250  feet   north  of  the  tracks.     This  approach  serves  a 
gravel   pit   to  the  uest. 

A  sharp  radius  curve  precedes  the  RXR  on  the  south  side.  The 
curve  uas  designed  for  45  mph  speeds.       ;  , 

A  short   section  of  guardrail    is   located  on  the  east   side  of  the 
roaduay   in  the  middle  of  the  curve.     The  guardrail    is  provided  to 
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protect  errant  vehicles  from  an  irrigation  canal  uhich  goes  under  the 
r  oaduay . 

A  group  of  trees  fill    the  area  on  the   inside  of  the  curve. 
These  trees  severely   limit   sight   distance  around  the  curve. 

Traffic  Control   Devices.     Existing  pavement  markings  at  this 
site  are   in  fairly  good  shape.     Signing   in  the  area  consists  of 
advanced  uarning  signs  for  the  curve,   the  railroad  crossing,  the 
approach  and  even  trucks  entering.     All    of  these  signs  are  placed  in 
poor   locations.     The  uarning  signs  order  does  not   correspond  to  the 
order  of  conditions  encountered. 

The  railroad  crossing   is  protected  by  a  RXR  signal   and  cross 
arms.     The  railroad  control    shed  for  the  signals   is  also  placed  right 
in  the   line  of  vision  around  the  curve. 


Traffic  Volumes*     Peak  hour  counts  uere  taken  during  the  evening 
peak   (4-5  PM) .     By  applying  the  appropriate  factors,    it  uas  determined 
that   the  average  daily  traffic   is  approximately   1,800  on  72nd  Street 
Uest. 

Traffic  Operations.     Higher  design  standards  and  the 
predominance  of  through  traffic  on  72nd  Street  Uest   contribute  to 
higher  vehicle  speeds  on  that   road.     Southbound   traffic  has  driven 
several   miles  on  tangent   roaduay  prior  to  encountering  the  sharp  curve 
and  complex  geometries.     Even  uith  uarning  signs,   the  curve  is 
entirely  unexpected. 
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Northbound  traffic  has  the  advantage  of  just   entering  the 
facility;   they  have  not  attained  very  great   speeds   ;   and  can  see  the 
curving  road  ahead.     Houever,   the  RXR  in  the  curve   is  entirely 
unexpected.     Sight   distance  restrictions  do  not   provide  minimum 
stopping  sight   distance.     Panic  stops  uould  be  common  uhen  the 
railroad  gate   is  doun.     The  only  visual    clue  uould  be  the  train 
itsel f .  " 

Accidents.  There  uere  six  accidents  at  this  intersection 
the  reporting  period.  Four  accidents  occurred  in  1984;  none  in 
or  1986  and  tuo  in  1987.  The  predominant  accident  types  uere  f 
object  (the  railroad  gates)  and  single  vehicle  accidents.  The 
majority  of  accidents  occurred  in  clear  ueather  and  on  dry  road 
number  of  accidents  occurring  in  the  daylight  and  at  night  uere 
split.  Property  damage  accidents  uere  more  common  than  injury 
accidents.  Houever,  this  is  one  of  tuo  sites  that  had  a  fatal 
acc  i  dent . 

SHORT  TERM  inPROVENENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
mostly  of  neu  traffic  control  devices. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  advanced   information  uhich  uill    allou  more  reaction  time. 
The  neu  larger  uarning  signs  uill    provide  added  emphasis   to  the 
approaching  conditions  and  command  greater  attention  uhen  located 
properly.     Chevron  signs  uill    provide  a  missing  visual    clue  as  to  the 
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sharpness  of  the  curve  especially  for  southbound  traffic.   The  RXR 
pavement  markings  are  required  by  MUTCD  at  all    RXR  that   have  a 
crossinggate. 

Removal    of  the  trees  and  other  roadside  sight   obstruction  are 
critical   at   this  site.     If  nothing  else  uere  done  at   this  location, 
removal    of  the  sight   restriction  uould  significantly   improve  the 
safety. 

The  estimated  cost   of  these   improvements   is  $4,960.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  should  involve  relocation  of  the  railroad 
signal    building  to  a  location  uhere   it   neither  obstructs  sight 
distance  nor  acts  as  a  roadside  hazard.     If  removal    of  all  sight 
distance  barriers  cannot   be  accomplished,   use  of  an  advanced  uarning 
flasher  uhich   is  uired   into  the  railroad  signal    could  be  used  for 
northbound  traffic.     This  uould  gain  at   least  500  additional  feet 
advanced  uarning  that  motorists  uould  have  to  stop  at   the  crossing. 

BENEFITS 

By   improving  driver  expectancy,   the  accident   rate   is  expected  to 
be  reduced  someuhat.     The  net   benefit,   according  to  stated  methods, 
uould  be  approximately  $  5,850  annually.     The  cost   of  improvements 
compared  to  the  relatively  high  benefit  value  yields  a  benefit/cost 
rat  io  of  4.15. 
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SHORT  TERM  IMPBOUEMENTS 
ANNUAL  PERCENTAGE  ACCIDENT  REDUCTION  BY  TYPE 


72N0  STREET  UEST  -  RAILROAD  X-INO 
IMPROVEMENT     COST  ESTIMATE 


SITE  LOCATION 


72ND  STREET  UEST  R.R.  CROSSIN 


ACCIDENT  TYPE 


ACC.   IN  PERIOD  CHANOE  IN  tt  ACC. 

 —  —    EST.  %  

I/F  PD    CHANOE  I/F  PI 


NO. 


DESCRIPTION 


HEAD  ON 
ANGLE 
LEFT  TURN 
SIDE  SUIPE 
REAR  CNO 
SINGLE  VEHICLE 
PEDESTRIAN 
OTHER 


0.0 
0.0 
0.0 


TOTALS 


0.9 
28.  7X 


1  NEU  SIGNS  <(  6SF) 

2  NEU  SIGNS  <6.1  TO  10  SF) 

3  NEU  SUPPLEMENTARY  SIGNS 
d  NEU  SIGNS  (>  10.1  SF) 

5  REMOVE  SIGNS 

6  PAVE.  MARKINGS  (PAINT) 

7  PAVE.  MARKING  PLASTIC 
e  DELINEATORS.  FLEXIBLE 
9  TRIM  TREES 

10  MISCELLANEOUS 


TOTAL  CONSTRUCTION  COSTS 


tlOO.OO 

siao.oo 

ISO. 00 
1170.00 
S20.00 
S30.00 
S6.00 
S20.00 
fl.500.00 
fO.OO 


S 700. 00 
S560.00 
tSO . 00 
fl70.00 
S 1 20 . 00 
S180.00 
«1 .680.00 
SO.  00 
tl.SOO.OO 
to. 00 
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blue:    creek    road    &<    pryor  road 

PRXORXTV     NUMBER  lO 


SITE  DESCRIPTION 

Blue  Creek  Road  is  a  Secondary  type  Highuay  uhich  starts  2.0 
miles  south  of  Billings  as  South  Billings  Boulevard,   and  extends  to 
the  south  and  east    11.0  miles  to  an   intersection  uith  Pryor  Road. 
Pryor  Road   is  a  Secondary  Highuay  uhich  begins   in  Pryor,   Montana  and 
extends  north  to  an   intersection  uith  U.   S.   87   (old  road  to  Hardin). 

Both  of  these  roads  are  regional    collector  roads  uhich  provides 
access  to  rural    properties  and  small    touns  near  Billings. 

EXISTING  CONDITIONS 

Geometries.     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     Approaches  to  the  "T"  intersection 
are   less  than   IZ  on  Pryor  Road  and  approximately  3Z  on  Blue  Creek 
Road.     Both  roads  are  paved  and  the  road  cross  section   is  typical  of 
past  Secondary  Highuay  standards. 

Traffic  Control   Devices*     Pavement  markings  at   this  site  uere 
sparse  on  Pry  or  Road.     Striping  on  Blue  Creek   Road   is  more  highly 
visible.     Signing  consists  of   intersection  uarning  signs,   a  stop  sign 
on  Blue  Creek  Road  and  barricades  at   the  head  of  the  "T". 

The   intersection  uarning  sign  on  Blue  Creek  Road   is  misapplied 
according  to  HUT CD  and  the  barricade  presents  more  of  a  hazard  than 
nothing  at  all.     The  barricade  applies  to  roads  that  are  closed,  not 
non-existent  roads. 
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Traffic  Volumes.  Peak  hour  counts  uere  taken 
peak  hour.  By  applying  the  appropriate  factors,  it 
that  the  average  daily  traffic  is  approximately  720 
550  on  Blue  Creek  Road. 

Traffic  Operations.     Pryor  Road   is   in  a  state  of  disrepair  that 
indicates  normal   maintenance   is  not  very  frequent.     Blue  Creek  Road 
has     a  consistent   roaduay  surface  uith  traffic  control  devices 
consistent  uith  current  Yelloustone  County  standards.  The 
intersection  area  seems  to  have  missed  maintenance  and  signing  updates 
for  several    decades.     Driver  expectancy  on  the  approaches  to  this 
intersection  is  violated  due  mostly  to  the  dated  methods  of  signing. 

Accidents.     There  uere  three  accidents  during  the  four  year 
reporting  period.     One  uas   in   1985  and  tuo  uere   in   1987.  The 
predominant  accident   involved  the  single  vehicles.     Tuo  of  the 
accidents  involved  vehicle  running  through  the   "T",   uhile  the  other 
accident   involved  a  vehicle  missing  the  curve  south  of  the 
intersection.     The  severity  of  these  accidents   is   1 ou  considering  the 
relatively  high  speeds.     Sixty  seven  percent   o^'  the  accidents  uere 
injury  type.     All    of  the  accidents  happened  on  dry  roads  uith  clear 
ueather  conditions.     All    of  them  occurred  at  night. 


during  the  morning 

uas  determined 

on  Pryor     Road  and 


10-2 


V. 


SHORT  TERM  IMPRO'^EnENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
of  sign  replacements,   neu  traffic  control    devices  and  pavement 
mar k  i  ngs . 

The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  advanced   information  uhich  uill   aHou  more  reaction  time. 
The  neu  stop  ahead  sign  and  relocation  of  the  existing  stop  sign  uill 
provide  enhanced  auareness  of  the  conditions  and  should  greatly  aid  in 
reinforcing  the  drivers  decision   in  adjusting  approach  speed.  The 
existing   "T"  uarning  sign  uas  used   incorrectly  according  to  MUTCD  and 
probably  gave  conflicting  or  confusing  messages  to  drivers.  The 
barricades  should  be  removed  and  replaced  uith  the  standard  arrou 
panel.     As  additional    reinforcement,    it   is  recommended  that  the 
striping  be  modified  at   the  intersection. 

To   improve   information  deficiencies  for  Pryor     Road  traffic,  neu 
intersection  uarning  signs  uith  the  supplementary  name  plates  should 
be   located  750  feet   from  the  intersection. 

The  estimated  cost   of  these   improvements   is  $900.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  cannot   be  suggested  at   this  point,  since 
the  degree  of  future  traffic  grout h  and  the  construction  of  alternate 
access  facilities  cannot   be  predicted  uith  any  certainty.     It  is 
assumed  that  volumes  uill    not   reach  a  critical    stage  uithin  the  next 
20  years. 
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BENEFITS 

By   improving  driver  expectancy,   the  single  vehicle  accident  rate 
is  expected  to  be  reduced.     The  net   benefit,   according   to  stated 
methods,   uould  be  approximately  $  4,699  annually.     The   1 ou  cost  of 
improvements  compared  to  the  relatively  high  benefit  value  yields  a 
benefit /cost   ratio  of  16.35. 
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GARDEN  AVENUE 
PRXORXTY     NUMBER  11 

SITE  DESCRIPTION 

Garden  Avenue   is  a  collector   street   uhich   is  an  extension  of  the 
1-90  South  Frontage  Road.     It   parallels  1-90  from  Sugar  Avenue  to  the 
South  27th  Street   Interchange  on  the  south  side  of  Billings.  It 
serves  scattered  residential   and  commercial   areas  south  of  the 
interstate. 

EXISTING  CONDITIONS 

Geometries*     Pertinent   geometric  features  of  this  site  are  shoun 

on  the  existing  condition  sketch.     The  grade  on  Garden  Avenue  is 
relatively  flat,  uhile  the  horizontal;   alignment   is  a  series  of  sharp 

curves  ueaving  betueen  residential    structures.  The  paved  roaduay  is 

very  narrou  and  there  are  many   large  trees  tall  vegetation  along  the 
roadside  uhich  restricts  sight  distance. 

Traffic  Control   Devices.     Pavement  markings  at  this  site 
consists  of  a  double  solid  yellou  centerline  throughout.     Signing  is 
composed  of  advanced  curve  uarning  signs,   speed   limit   signs,  arrou 
panels  and  hazard  markers.     For  the  most   part,   the  advanced  uarning 
signs  are   in  excellent   shape  and  appear  to  have  been   installed  uithin 
the  past   tuo  years.     These  signs  have  not   been   installed   in  the  most 
ideal    locations  and  the  advisory  speeds  are  not   consistent  uith  the 
actual   safe  speed  of  the  curve.     Also,   90  degree  curve  signs  are  in 
place  uhere  they  are  not  uarranted.     The  existing  90  degree  curve  is 
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also  the  narrouest  part  of  the  roaduay 
to  allou  vehicles  to  meet   in  the  curve 


uhich  makes   it  very  difficult 


area . 


Traffic  V/'olumes.     Peak  hour  counts  uere  taken  during  the  morning 
peak  hour.     By  applying  the  appropriate  factors,    it  uas  determined 
that   the  average  daily  traffic   is  approximately  400  on  Garden  Avenue. 

Traffic  Operations.     Vehicles  using  Garden  Avenue  consist   of  a 
large  proportion  of  unfamiliar  drivers  since  this  road  also  serves  as 
an  access  to  a  KOA  Campground.     Speeds  along  this  route  do  not  seem 
unreasonably  high  although   it    is  on  the  high  end  of  the  speed  limit 
(25  mph).     The  roadside  environment   infringes  upon  the  roaduay  to  an 
such  an  extent   that  motorists  are  more  alert.     Accident  problems 
probably  affect  motorists  familiar  uith  the  road. 

Accidents*     There  uere  seven  accidents  during  the  four  year 
reporting  period.     Tuo  uere   in   1984;   one   in   1985  and  1987  and  three 
uere   in   1986.     The  predominant  accident   involved  the  single  vehicles. 
In  most  cases,   the  accidents  uere   in  clear  ueather  conditions  on  dry 
roads.     A  slight  majority  of  accidents  occurred   in  night  time 
conditions.     Injury  type  accidents  uere  rare  at   this  site. 

SHORT  TERM  inPROVEMENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items,   except  for 
curve  uidening,  uhich  consists  of  sign  replacements,   neu  traffic 
control   devices,   tree  trimming     and  pavement  markings. 
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The  main  purpose  of  these  recommendations   is  to  increase  the 
degree  of  reliable  and  consistent  advanced   information  which  uill 
al1ou  the  proper  reaction  on  the  part   of  the  motorists.     Tree  trimming 
and  vegetation  removal   uill    improve  the  severe  sight  distance 
restrictions  that   currently  exist. 

Curve  uidening  at  one  location  is  considered  necessary  since  the 
roaduay  geometry  and  roadside  environment  allou  no  forgiveness  for  any 
mistakes. 

The  estimated  cost   of  these   improvements   is  $6,920.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  cannot   be  suggested  at   this  point,  since 
the  degree  of  future  traffic  grouth  and  the  construction  of  alternate 
access  facilities  cannot   be  predicted  uith  any  certainty  until  some 
localized  development   is  proposed. 

BENEFITS 

By   improving  driver  expectancy,   the  single  vehicle  accident  rate 
is  expected  to  be  reduced.     The  net   benefit,   according  to  stated 
methods,   uould  be  approximately  $  3,426  annually.     The  cost  of 
improvements  compared  to  the  benefit  value  yields  a  benefit/cost  ratio 
of  2.79. 
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LAUREL 
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1  2 

SITE  DESCRIPTION 

Valley  Drive  is  a  local,   residential    type  street   on  the  northern 
boundaries  of  the  Laurel   urban  area.     It   begins  at   12th  Avenue  and 
extends  north  just   over  a  mile  to   its  northern  terminus.     It   serves  as 
an  access  road  to  houses  and  ranchettes  along   its  length. 

EXISTING  CONDITIONS 

Geometries*     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     The  grades  on  Valley  Drive  vary 
considerably  along   its   length.     The  most   extreme  grades  are  at  the 
crossing  of  the  Big  Ditch.     A  sharp  vertical   and  horizontal    curve  at 
this   location  combine  to  make   it  a  blind  corner.     Roadside  trees  and 
shrubs  also  restrict   sight   distance  along   its  length. 

Traffic  Control   Devices.     Pavement  markings  are  non  existent  at 
this  site.     Signing   is  composed  of  speed   limit   signs  and  hazard 
markers.     For  the  most   part,   the  roaduay  and  environs  have  the 
character  of  a  normal   residential  street. 

Traffic  Volumes*     Peak  hour  counts  uere  taken  during  the  evening 
peak  hour.     By  applying  the  appropriate  factors,    it  uas  determined 
that   the  average  daily  traffic   is  approximately   1,350  near  Valley 
Drive's   intersection  uith   12  th  Avenue. 


drxve:  — 
prxorxty  number 


12-1 


Traffic  Operations.     Vehicles  using  Valley  Drive  consist  mainly 
of  drivers  familiar  uith  the  road  and  one  traffic  engineer.  Speeds 
along  this  street  are  not   unreasonably  high.     The  roadside  environment 
infringes  upon  the  roaduay  to  an  such  an  extent   that   it   is  difficult 
for  thru  motorists  not   to  adjust   speeds  for  pedestrians;  vehicles 
backing  out   of  driveuays;   and  other  activities  associated  uith 
res i dent ial    roads . 

Accidents.     There  uere  five  accidents  along  Valley  Drive  during 
the  four  year  reporting  period.     Tuo  uere   in   1985  and   1987  and  one  uas 
in  1984.     The  predominant  accident   involved  single  vehicles  hitting 
fixed  objects   (mailboxes  and  bridge  ends).     In  most   cases,  the 
accidents  uere   in  clear  ueather  conditions  on  dry  roads.     All    but  one 
of  the  accidents  uas   in  the  daytime.       Tuo  of  the  accidents  resulted 
ininjuries. 

SHORT  TERM  IMPROVENENTS 

The  short  term  improvements  sketch  details  the  recommended 
improvements  at  this  site.  They  are  relatively  small  items  uhich 
consists  of  sign  replacements,  neu  traffic  control  devices,  tree 
trimming     and  pavement  markings. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  reliable  and  consistent  advanced  information  uhich  uill 
allou  the  proper  reaction  on  the  part   of  the  motorists  at  the 
locations  uhere  conditions  are  not   characteristic  of  the  remainder  of 
the  road.     Tree  trimming  and  vegetation  removal   uill    improve  the 
some  of  the  sight   distance  restrictions  that   currently  exist. 
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The  estimated  cost   of  these   improvements   is  $4,260.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  uould  not   be  practical   at   this  site. 

BENEFITS 

By   improving  driver  expectancy,   the  single  vehicle  accident  rate 
is  expected  to  be  reduced.     The  net   benefit,   according  to  stated 
methods,   uould  be  approximately  $  4,885  annually.     The  cost  of 
improvements  compared  to  the  benefit  value  yields  a  benefit/cost  ratio 
of  2.79. 
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SHORT  TERM  IHPROUEMENTS 
ANNUAL  PERCENTAGE  ACCIDENT  REDUCTION  BY  TTPE 


VALLEY  DRIVE  IN  LAUREL 
IMPROVEMENT     COST  ESTIMATE 


SITE  LOCATION  : 


VALLEY  DRIVE  IN  LAUREL 
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<£>ATH  STR 
PRXORXTY 


ET  UEIST  8<  NEIXBAUER  ROAD 
NUMBER  13 


SITE  DESCRIPTION 

Neibauer  Road  is  an  east-uest  arterial   uhich  extends  from  Shilo 
Road  on  the  east   to  80th  Street   Uest   on   the  uest    terminus.  Sixty 
Fourth  Street  Uest   is  a  north-south  arterial    extending  from  Grand 
Avenue  on  the  North  to  a  point   just   north  of  Interstate  90  on  the 
south.     This  intersection   is   located  approximately  4.0  miles  uest  of 
Billings.     It   is   in  a  rural   area  uith  some  farm  house   in  the  vicinity. 
Host   of  the  traffic  served   is  rural    residential   and  farm  vehicles. 


EXISTING  CONDITIONS 

Geometries.     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     Approaches  to  the     intersection  are 
less  than  2Z  on  all    legs.     The  roaduay  and  roadside  environment  are 
typical    of  the  majority  of   intersections   in  the  farm  country  uest  of 
Billings. 

Traffic  Control   Devices.     Pavement  markings  at   this  site  uere 
striped  during  the  county-uide  striping  program  in   1986.  Existing 
stripes  are  readily  apparent   but   not   consistent  uith  M.U.T.C.D. 

No  signing  other  than  stop  signs  uith  street   name  signs  and 
advanced  uarning  signs  exist  at   this  site. 

Traffic  Volumes.     Peak  hour  counts  uere  taken  during  the  evening 
peak   (4-5  PM) .     By  applying  the  appropriate  factors,    it  uas  determined 
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that   the  average  daily  traffic   is  approximately  330  on  Neibauer  and 
800  on  64th  Street  Uest. 

Traffic  Operations.     It   is  apparent   that   the  intersection 
violates  driver  expectancy  and  deficient    information   is  provided.  The 
physical    features  of  the   intersection  are  not  visible  until  the 
vehicle   is  at   the  site  uhich   leaves  no  time  to  react.     This  deficiency 
exists  for  all  approaches. 

Accidents.     There  uas  a  total   of  3  accidents  at  this  site.  One 
occurred   in   1984     and  2  happened   in   1985.     The  predominant  accident 
uas  the  single  vehicle  accident   involving  northbound  and  uestbound 
traffic.     The  majority  of  accidents  occurred   in  clear  ueather  and  on 
icy  or  snouy  roads   in  night   time  conditions.     There  uas  one  injury 
accident  at   this  site. 

SHORT  TERM  IMPROVEMENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  are  relatively  small    items  consisting 
mostly  of  neu  traffic  control  devices. 

The  main  purpose  of  these  recommendations   is  to   increase  the 
degree  of  advanced   information  uhich  uill   allou  more  reaction  time. 
The  neu  stop  ahead  sign  and  replacement   of  the  existing  stop  signs 
should  greatly  aid   in   improving   the  northbound  accident   problem.  As 
additional    reinforcement,    it    is  recommended  that   the  striping  be 
modified  at   the  intersection. 
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To   improve   information  deficiencies  on  64th  Street  Uest ,  neu 
intersection  uarning  signs  uith  the  supplementary  name  plates  should 
be   located  750  feet   from  the   intersection  on  both  approaches.  The 
county  should  revieu  its  maintenance  procedures   in  this  area  to 
determine   if  snou  removal    efforts  are  being  completed  satisfactorily. 

The  estimated  cost   of  these   improvements   is  $940.00  based  on 
1988  unit   bid  contract  prices. 

Long  term  improvements  cannot   be  predicted  for  this  site. 

BENEFITS 

By   improving  driver  expectancy,   the     accident   rate   is  expected 
to  be  reduced  someuhat .     The  net   benefit,   according  to  stated  methods, 
uould  be  approximately  $  2,199  annually.     The   1 ou  cost   of  improvements 
compared  to  the  relatively  high  benefit  value  yields  a  benefit/cost 
rat  i 0  of  6 . 32 . 
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ACCIDENT  TYPE  -  X  OF  TOTAL 
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OLD     HARDXN     ROAD     —  CLAYTON 
PRXORXTY     NUMBER  14 

SITE  DESCRIPTION 

Old  Hardin  Road   is  a  minor  arterial   uhich  extends  from  the 
Lockuood  1-90  Interchange  at   its  uestern  terminus  to  a  point   near  the 
Pinehills  1-90  Interchange  at    its  eastern  terminus.     It   serves  as  a 
northern  frontage  road  to  1-90  and  provides  access  to  a  large  portion 
of  the  urban  area  knoun  as  Lockuood. 

Clayton  Street    is  classified  as  a  local    street.     It   is  one  of 
several   side  streets  that   intersect  Old  Hardin  Road  from  the  south 
uithin  the  accident   cluster  area.     These  streets  serve  residential 
commercial   areas  south  of  the  interstate. 

The   intersection   is   located  approximately   1.3     miles  northeast 
of  the  Lockuood   interchange.     The   land  adjacent   to  Old  Hardin  Road  for 
a  distance  of  approximately  one  mile  on  each  side  of  the  intersection 
is  developed  to  a  relatively  high  density. 

EXISTING  CONDITIONS 

Geometries.     The  site  geometries  are  shoun   in  the  existing 
condition  sketch.     Clayton  Street   is  skeued  approximately  30  degrees 
off  of  90  degrees  as  are  most   of  the   intersecting  streets   in  the  area. 
A  lumber  company   is   located   in  the  southeast   quadrant   of  the 
intersection  and  a  residence   is   located   in  the  southuest  quadrant. 

Approach  grades  along  both  roads  are  flat    (  approximately  1 
Numerous  approaches  along  Old  Hardin  Road  have  filled   in  ditch 
sections  and  positive  drainage  control    is   lacking.     Large  puddles 
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appear   in  the   intersection  area  after  significant   storins  because  of 
flat  areas  in  the  large  area  of  paving. 

Traffic  Control   Devices.     Standard  speed  signs  and  stop  signs 
provide  the  regulatory   information  at   this  location. 

There   is  a  faint   trace  of  a  dashed  yellou  centerline  on  Old 

Hardin  Road.     There   is  also  traces  of  double  solid  yellou,  so  it  is 

difficult   to  determine  uhat   control    the  centerline  marking  is  trying 

to  convey.     No  other  markings  or  delineation  uere  apparent  in  the 
intersectionarea. 

Traffic  Volumes.     Traffic  volumes  at   this  intersection  uere 
determined  by  peak  hour  counts  from  4:30  to  5:30  PM.     By  applying 
appropriate  factors,    it  uas  determined  that   the  existing  average  daily 
traffic   is  approximately  2,900  on  Old  Hardin  Road  and  300  on  Clayton 
Street.     The   1985  study   indicated  an  ADT  of  6,800  on  this  section  of 
Old  Hardin  Road.     This   is  a  decrease  of  3,900  ADT  since  the  1-90 
Interchange  uas  constructed   in   1986  or  a  57%  decrease. 

Traffic  Operations.     No  serious  conflicts  appear  to  be  occurring 
uithin  this  cluster  area.     Vehicle  speeds  appear   to  be  the  same  or 
even   louer   than   in   1985  uhen   it  uas  more  congested.     Sight  distance 
restriction  still    exists  due  to  the  skeu  of  the  roaduay  approach  and 
roadside  objects  such  as  trees  mailboxes  poles  and  parked  cars. 
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Accidents.     The  colHsion  diagram  and  accident  statistics  tables 
shoun  on  the  existing  condition  sketch   indicate  that   there  uere  six 
accidents   in   1984  and  one  each   in   1985  and   1987.     The  major  accident 
type  uas  a  single  vehicle  accident.     Ueather  and  roads  uere  clear  and 
dry  and  the  majority  occur  at   night.     Most   of  the  accidents  uere 
property  damage  only. 

It  appears  that   the  number  of  accidents  uas  reduced  sharply 
after  the  Johnson  Lane   interchange  uas  built  and  traffic  volumes  uere 
drastically  reduced.     It  may  be  that   this  site  no   longer  has  an 
accident   problem  at   current   traffic  volume  levels. 

SHORT  TERM  IMPROVEMENTS 

The  major   improvement   suggested  at   this  site   is  similar  to  other 
past   recommendations  on  Old  Hardin  Road:    improve  sight  distance, 
increase  delineation,    improve  pavement  markings  and  identify 
intersecting  streets.     Other  sites  uithin  this  study  suggested  a 
street   name  plate  on  advanced  uarning  signs.     In  this  case,  a 
proliferation  of  uarning  signs  uould  be  required.     Therefore,    it  is 
recommended  that  a  street   name  guide  sign  be   installed  across  from  the 
street  approach  to  aid  motorists  decision  making. 

The  cost   of  these   improvements   is  estimated  to  be  approximately 
$1,320  based  on   1988  unit   bid  contract  prices. 

Long  term  improvements  at   this  site  are  highly  dependant  upon 
the   level    of  traffic  volumes  that   can  be  expected   in  the  future.  If 
traffic  volumes  approach  pre-1986  levels,   reconstruction  of  Old  Hardin 
Road  should  be  considered. 
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BENEFITS 

The  annual  dollar  benefit  that  may  be  realized  is  computed  to  be 
approximately  $2,552.  The  benefit/cost  ratio  is  computed  according  to 
accepted  methods  at  5.69. 
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ROAD  15N  —  UORDEN 
PRXORXTY     NUMBER  15 


SITE  DESCRIPTION 

Road   15N  is  one  of  the  major  access  points  from  Highway  312  to 
Uorden,  Montana.     It   is  a  north-south  street   that   extends  north  from 
Highuay  312  to  a  point   near  the  Yelloustone  River,   approximately  2.5 
miles  north.     It   serves  as  a  local   access  street   in  Uorden  and  it 
serves  farms  north  of  Uorden. 

EXISTING  CONDITIONS 

Geometries.     Pertinent   geometric  features  of  this  site  are  shoun 
on  the  existing  condition  sketch.     It    is  a  typical    urban  street.  A 
curb  and  gutter  section  runs  along  most   of  the  uest   side  of  the 
street.     Three  different   street  uidths  are  uithin  the  cluster  area. 
Near  the   intersections  uith  Highuay  312  it   is  27  feet  uide;  throughout 
the  residential   area  it   is  35  feet  uide;   and  there   is  a  transition 
doun  to  a  21   foot  uidth  on  the  north  section  at   the  beginning  of  the 
farmland. 

There  are  open  areas  of  paving  on  the  east   side  of  the  road  in 
the  school   area.     This   is  apparently  used  for  parking  and  as  a  drop 
off  area.     There  are  tuo  schools,   one  on  each  side  of  the  street. 

There  are  many  mature  trees   lining  this  street.     Lou  branches 
tend  to  obscure  signs  and  side  streets. 

Traffic  Control   Devices.     There  is  a  moderate  degree  of  signing 
at   this  site.     It   consists  mostly  of  stop  signs  near  the  highuay 
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intersection,   speed   limit   signs  and  school    crossing  signs.     The  school 
and  speed  related  signs  are  misplaced  and  totally  contrary  to  the 
MUTCD. 

The  only  pavement  markings   in  the  area  are  school  crossualks. 
The  crossualk  markings  are  not  very  noticeable  and  they  are  located  in 
such  a  manner  that   they  cause  undo  exposure  to  children   in  the 
roaduay. 

Traffic  V-'olumes.     Peak  hour  counts  uere  taken  during  the  evening 
peak.     By  applying  the  appropriate  factors,    it  uas  determined  that  the 
average  daily  traffic   is  approximately  750  on  Road   15n.     Side  street 
traffic   is  negligible. 

Traffic  Operations.     Road  15N  has  the  appearance  of  a  normal 
residential    street.     The  only  difference   is  that   the  county  road 
extends  miles   into  the  country.     Traffic  approaching  this  area  from 
the  north  may  have  difficulty  reducing  speed  to  residential  levels. 
Also,   the  existence  of  adjacent   school   areas  and  crossualks  is 
someuhat   unexpected  and  the   lack  of  proper  signing  does  not   help  that 
expectancy.  ' 

School   uas  out   for  summer  recess  at   the  time  of  the  ' 
observations,   so   it    is  difficult   to  guess  uhat   kind  of  activity  occurs 
uith  children  present.     The  uncontrolled  parking   lot   access  to  the 
street  uould  present   some  serious  conflicts  even  uith  very  light 
act  i vi  t  y  . 
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Accidents*     There  uere  five  accidents  occurring  at   this  site. 
Tuo  happened   in  1986  and  one   in  each  of  the  other  years.  Angle 
accidents  uere  the  most   predominant.     They  all    occur   in  clear  ueather 
on  dry  roads,   uhile  the  majority  occurred  at   night.     Most   of  the 
accidents   involved  property  damage  only.     The  angel   accidents  can  be 
directly  related  to   lack  of  access  control. 

SHORT  TERN  inPROVENENTS 

The  short   term  improvements  sketch  details  the  recommended 
improvements  at   this  site.   They  consist   of  signing,   pavement  markings 
and  curb  sections  to  establish  a  pattern  of  access  control   and  to 
upgrade  the  school    crossings  to  flUTCD  standards. 

Stop  signs  on  the  side  streets  uill   establish  Road   15N  as  the 
major  route  and  provide  control    of  vehicles  for  children  ualking  along 
Road   15N  crossing  the  side  streets. 

Speed   limit   signs  should  never  be  mounted  on  the  advance  school 
crossing  sign.     The   improvements   indicate  a  separate  mounting. 
Advance  schools  signs  are  necessary  on  each  approach  to  a  crossing  and 
school   crossing  signs  are  required  on  each  side  of  each  crossualk. 

The  crossualks  should  be   located  to  maintain  the  minimum 
crossing  distance  of  the  street.     The  cross  hatched  markings  are  used 
to   increase  visibility.     Plastic  markings  are  suggested  to  reduce  the 
need  for  annual  maintenance. 

The  parking  area  open  to  the  street   should  be  controlled  uith 
pin-doun  curb  to  channel    traffic  and  separate  the  children  from 
vehicles.     They  also  provide  an   island  to  place  the  school  crossing 
sign   in  a  position  for  maximum  visibility. 
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The  estimated  cost   of  these   improvements   is  $5,100.00  based  on 
1988  unit   bid  contract  prices. 


BENEFITS 

By   improving  access  control   and  upgrading  the  school  crossing 
conditions,   the  angle  accidents  are  expected  to  be  reduced.     Since  no 
pedestrian  accidents  have  occurred,   no  reduction   is  possible,   yet  a 
single   incident   prevented  uould  be   invaluable.     The  net  benefit, 
according  to  stated  methods,   uould  be  approximately  $  3,015  annually. 
The  higher  cost   of   improving  a  potential    hazard   is   included  at  this 
site.     Reduction   in  accidents     is   1 ou  and  therefore  the  benefit/cost 
ratio   is  only   1.83,    louest   of  all   neu  study  sites.     Even  so,  the 
potential    for  tragic  accidents  uith  the  school   crossing  should  be 
considered  uhen  programming  all    of  these  improvements. 
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